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FOR MIAM/ 
CONVENTION 


A warm welcome awaits 
you at the booth where 


APRIL 27 R. D. Wood products will 


be on display. We are 
7 (4 MAY g looking forward to show- 
ing you the famous 
Mathews replaceable bar- 
rel—a feature that is in- 
corporated in the hydrants 
of the modern fire-fight- 
ing system of the city of 
Miami. 


MATHEWS HYDRANTS 


Manufacturers of “‘Sand-Spun” Pipe (centrifugally 
cast in sand molds) and R. D. Wood Gate Valves 
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Made by R. D. Wood Company Bia 
Public Ledger Building, Independence Square et 
Philadelphia 5, Pa. pe 


Ii your requirements call for transmission or distri- 
bution mains of 16” diameter or larger, Lock Joint 
Pipe Company can provide high quality concrete 
pressure pipe in all standard diameters and some 
intermediate sizes. Starting at a minimum of 16”, 
Lock Joint Concrete Pressure Pipe is produced in 
32 different diameters, and its four distinct types of 
structural design cover every working condition 
common to American water works practice. 


Not only does Lock Joint Concrete Pressure Pipe 
qualify fully under A.W.W.A. specifications, but it 
alone embodies, in a conventionally designed pipe 
priced to meet competition, all the nine time-tested 
characteristics listed at right: 


@ PERMANENT HIGH CARRYING CAPACITY 


@ PROOF AGAINST TUBERCULATION, CORROSION 
AND ELECTROLYTIC DAMAGE 


@ IMMUNITY TO RUPTURE OR BLOW-OUT 

@ SAFETY UNDER EXTREME EXTERNAL LOADS 
@ EVERY JOINT FLEXIBLE AND WATERTIGHT 
@ EASILY TAPPED 


@ SPECIALS TO MEET INDIVIDUAL 
SPECIFICATIONS 


@ USEFUL LIFE CONSERVATIVELY ESTIMATED 
AT 100 YEARS 


Whether your proposed line is large or small it will pay you to use Lock Joint 
Concrete Pressure Pipe, the pipe of proven durability, economy and dependability. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: 

Wharton, N. J. * Turner, Kan. * Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. + Cheyenne, Wyo. + Denver, 
Col. + Kansas City, Mo. + Valley Park, Mo. «+ Chicago, Ill. 
Rock Island, Ill. + Wichita, Kan. - Kenilworth, N. J. + Hartford, 
Conn. + Tucumcari, N. Mex. + Oklahoma City, Okla. + Tulsa, Okla. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as 
Concrete Pipes of all types for Sanitary Sewers, Storm 
Drains, Culverts and Subaqueous Lines. 


+ + + + 
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OBSOLETE 


because Trident Meters have always 
been made on the principle of 


Depreciation, bugaboo of indus- 
try, is not part of a water meter 
expert’s worries. 
here is no such thing, said the 

New York meter expert who was 
summoned by Rochester and Lake 
Ontario Water Service Corpora- 
tion to appear before the Public 
Service Commission. 

The commission, investigating 
the rates charged by the company, 
was mystifi by the 
statement that water meters did 
not depreciate. 

Almost unheard of they said. 

So up from New York came the 
expert who backed up the com- 
pany in every detail. He took a 
meter apart under the eyes of the 
commission and explained its 
workings. A meter manufactured 
in 1898, he said, is repaired with 
parts manufactured today. 

_Not only is there no i recia- 
tion, but there is scarcely any 
change in design. So he took an 
old meter, fitted in new parts, 
and it worked perfectly. 

Under PSC regulations the com- 
any must test its meters every 
ve years. The company more 
than complies with these rules, 
officials said. 


Rochester "Democrat and 
Chronicle’’ 


Here is PROOF of what experienced Water 
Works operators know so well — that new 
IMPROVED Trident parts fit easily and 
perfectly into Tridents even 50 years old 
making them even better than when new. 
So no standard Trident Meter need ever be 
retired through lack of replacement parts. 
Therefore, Trident Meters do not depreciate 
and will never become obsolete. 


4a 1898 “Trident Meter 
Wade BETTER 
You see here what the expert 


demonstrated... how Neptune’s 
basic policy of interchangeability 
provides standard modern 
Trident parts that fit perfectly 
into old Trident casings. 


NEPTUNE METER COMPANY * 50 West 50th Street * NEW YORK 20,N Y 
Branch Offices in Atlante Boston Chicago, Dalles, Denver Los Angeles, 
Louisville, North Kansas City, Portland, Ore.. San Francisco 
MEPTUNE METERS. LTD.. Long Branch Conede 
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DIVISION AND SECTION OFFICERS 


Officers of the Divisions 


Water Purification Division—Chairman, H. E. Lorptey; Vice-Chairman, H. O. Hartuna; 
Secretary-Treasurer, R. L. Dersy; Directors, M. E. FLENtyE, W. W. AULTMAN. 


Water Resources Division—Chairman, H. E. Hupson, Jr.; Vice-Chairman, RicHARD HAZEN; 
Secretary-Treasurer, G. E. FeErGuson; Directors, DALE Marritt, FRED MERRYFIELD 


Water Works Management Division—Chairman, L. J. HorrMan; Vice-Chairman, PAUL WEIR; 
Secretary-Treasurer, J. L. Hawkins; Directors, M. B. CUNNINGHAM, J. W. Myers. 
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Richmond’s State Capitol, completed in 1792, as it looked 100 years ago 


Richmona, Virginia, has a cast iron water 
main in service that was installed well over a 
century ago. In those stage-coach days, 
traffic shock caused by heavy trucks and 
buses was, of course, undreamed of. There 
were no sewers and other underground 
conduits to cause soil disturbances and settle- 
ment. Yet this rugged old pipe had what it 
takes in shock-strength and beam-strength to 
meet unforeseen stresses. Strength, as well 
as effective resistance to corrosion, are 
prerequisites of long life in pipe to be laid 
under city streets. This is evidenced by the 
fact that cast iron water and gas mains, laid 
over a century ago, are still serving in the 
streets of more than 30 cities in the 

United States and Canada. United States 
Pipe and Foundry Company, General 
Offices, Burlington, New Jersey. Plants 
and Sales Offices Throughout the U.S.A. 
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installation savings 


Are you finding it increasingly difficult, in 
the face of today’s economy, to undertake 
needed water-line construction? 


If so, you may find—as other planners do 
—that Transite* Pressure Pipe may prove 
a practical answer to your problem. For this 
pipe, in addition to its long-term economies, 
provides installation savings that may go 
far in helping you contend with rising costs 
and manpower shortages. 


Transite Pressure Pipe offers a combina- 
tion of advantages which speed and facili- 
tate water main installations all along the 

line—from the time the pipe is first 
received, to final placement of the 
line in service and restoration of 
normal street traffic. Not only 
do pipe-laying crews find this 
modern pipe easy to work with, 
but its unique features make for 
a more efficient and economical 
operation in virtually all con- 
struction phases of water-line projects. 


Economies start as soon as a shipment of 
Transite Pipe is received. Because it is light 
in weight, unloading and other handling 
operations are simplified. More footage can 
be carried per truckload, trucking costs 
are lowered, distribution on the job site is 
faster. Except for larger diameter pipe, sec- 
tions can be lowered into the trench by 
hand, or with the aid of rope slings. 


Assembly, too, is both rapid and econom- 
ical. The flexibility of Transite’s joints 
permit the pipe to be laid around wide curves 
without the need for special fittings. The 
Simplex Couplings require no calking or 
hot compounds; they are quickly and easily 
assembled to provide lastingly tight joints. 
And you can check for proper assembly im- 
mediately after the pipe ends are joined. 


Makes pipe-laying 
an assembly-line operation 


This combined feature of rapid assembly 
and assurance of joint-tightness as fast as 
the line is laid, is the key to an important 
Transite advantage: it means that trench 
excavation, pipe-laying and backfilling oper- 
ations can follow in quick succession—often 
under the supervision of one foreman. It 
makes pipe-laying an assembly-line opera- 
tion in which the trench can be closed in a 
minimum of time. This assures more eco- 
nomical use of excavation and earth handling 
equipment, reduces the expense and hazards 
of long stretches of open trench, and helps 
button up the job with the least possible 
expenditure of time, labor and money. 


These initial savings . . . plus the long- 
term economies effected in thousands of 
installations . . . are two good reasons why 
you should have the complete story about 
this modern asbestos-cement pipe. 


For all the facts about Transite Pressure 
Pipe, write to Johns- Manville, Box 290, New 
York 16, N. Y. Ask for Brochure TR-11A. 


TRANSITE PRESSURE PIPE 


*Transite is a registered Johns-Manville trade mark 
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COMING MEETINGS 


April 5-6—New York Section at Hotel Ten Eyck, Albany. Secre- 
tary: R. K. Blanchard, Vice-Pres., Neptune Meter Co., 
50 W. 50 St., New York 20. 


11-13—Kansas Section at Lamer Hotel, Hays. Secretary: H. W. 
Badley, Neptune Meter Co., 640 Highland St., Salina. 


19-20—Nebraska Section at Cornhusker Hotel, Lincoln. Secre- 
tary: E. Bruce Meier, Dept. of Civ. Eng., University of 
Nebraska, Lincoln. 


20-21—Montana Section at Placer Hotel, Helena. Secretary: 
A. W. Clarkson, Asst. Director, Div. of San. Eng., State 
Board of Health, 1036 Eighth Ave., Helena. 


A.W.W.A. 1951 ANNUAL CONFERENCE 
Miami, Florida 


April 29—May 4 


Annual Conference 


Apr. 29-May 4—Southeastern Section will hold a business meeting during 
the Miami Conference. 


17-19—Pacific Northwest Section at Vancouver Hotel, Vancouver, 
B.C. Secretary: O. P. Newman, Secy., Boise Water 
Corp., Boise, Idaho. 


May 


21-23—Canadian Section at Royal Alexandra Hotel, Winnipeg, 
Man. Secretary: A. E. Berry, Ontario Dept. of Health, 
Parliament Bldgs., Toronto 2, Ont. 


29—New Jersey Section Summer Meeting (inspection trip and 
luncheon), Trenton, N.J. Secretary, C. B. Tygert, Box 
178, Newark 1, N.J. 


June 
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Bulletin #904, ..32 pages of data, 
photos and drawings in color descrifing the Dorrco Hydro- 
Treator... the high-rate r treatment unit that 

gives these results 


APPLETON, 


SOFT. COLOR 
& 


1-45" DiA, 


THAN 6.2 


70 445 


Write for your free copy today . . . or, better 
still, come see our exhibit in booths 118 and 
119 at the A.W.W.A. Convention in Miami, 
April 29 to May 4 and pick up your copy there. 


WORLD - WIDE RESEARCH ENGINEERING EQUIPMENT 


THE DORR COMPANY + ENGINEERS + STAMFORD, CONN 
Associoted Componies ond Representatives in the principal cities of the world 
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Egads . . . This water tastes 
like a PHENOL cocktail 


Besides the four fundamental tastes—‘‘salt”, ‘“sweet’’, “sour” and “bitter” — 
industrial wastes in water supplies have added a fifth taste . . . “chemical”. Phenol 
(carbolic acid) is typical of these troublesome industrial tastes and odors. 


Many water works operators now use Aqua Nuchar Activated Carbon to remove 
phenolic tastes and odors from their water. Aqua Nuchar actually removes phenol 


and its derivatives from the water by physical adsorption . . . thus they cannot reap- 
pear or be disguised. 


CHEMICAL SALES 
division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE O!L BLDG. LINCOLN-LIBERTY BLDG. PUBLIC LEDGER BLDG. 


230 PARK AVENUE 35 E. WACKER DRIVE BROAD & CHESTNUT STS. INDEPENDENCE SQUARE 
NEW YORK 17, N. Y. CHICAGO 1, ILLINOIS PHILADELPHIA’7, PA. PHILADELPHIA 6, PA. 
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CHARTS 


TELL THE 


Charts from the Wallace & Tiernan Residual Chlorine 
Recorder speak for themselves in proving the value of 
residual recording. Wherever Recorders are installed, the 
charts point out any irregularities in the chlorination 
process — show the way to correct difficulties — and give 
continuous proof of proper operation. In modern plants 
everywhere, more and more operators depend on Residual 
Recorders for uniform chlorine residuals. 

This accurate control of chlorine residuals, not possible 
with periodic testing, results in greater uniformity of water 
quality — an objective towards which all plants are striving; 
helps eliminate wastage of chlorine by over treatment; and 
prevents possible health hazards which may result from 
under treatment. 

W&T’s publication,“Charts Tell a Story,” shows, by the 
reproduction of actual charts, how Residual Recorders have 
aided typical plants all over the country. 

Why not write for your copy today — or call your 
W&T Engineer — to see how residual recording can help 
in your plant, too? 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 


W&T Residual 
Chlorine Recorder 
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Economics of Water Softening 
By Louis R. Howson 


A paper presented on February 7, 1951, at the Indiana Section Meeting, 
Indianapolis, Ind., by Louis R. Howson, Cons. Engr., Alvord, Burdick 


& Howson, Chicago, Ill. 


ECAUSE standards of quality for 
public water supplies have become 


increasingly exacting, the water which 
reaches the consumer in the U.S. today 
is almost invariably safe, generally 
clear and sparkling, and usually palat- 


able. And as the quality standards 
have improved, the public has become 
more and more conscious of the re- 
maining deficiency of so many water 
supplies—hardness. 

People like soft water. This fact has 
been capitalized on by a number of 
forward-looking companies that have 
organized to dispense soft water serv- 
ice of one type or another. In the most 
common type the supplier installs a 
zeolite softener on the consumer’s main 
hot water line, servicing the unit as 
often as necessary to maintain a sup- 
ply of soft water. The usual charge 
for this class of service is from $2.50 to 
$3.50 a month, or approximately twice 
as much as the consumer pays for his 
entire water use. Even at this high 


cost, however, thousands of public wa- 
ter supply users are availing them- 
selves of softener service in communi- 
ties where the public supply is hard. 

When those who can afford it will 
buy soft water service at a cost equiv- 
alent to a 300 per cent increase in 
their water rates, no economic justi- 
fication would seem to be required for 
softening the entire supply at a cost 
which ranges from 4¢ per 1,000 gal. 
to a possible maximum, for very small 
plants, of 10¢ per 1,000 gal. 

That water utilities are beginning to 
recognize their obligation to furnish 
more than just safe water is evident: 
in the decade from 1935 to 1945 the 
number of people in the United States 
receiving softened water doubled. 
During that decade more new soften- 
ing plans were built, and more people 
were given the advantage of soft water, 
than in the 30 years previous. 

For many years the late H. M. 
Olson maintained a census of water 
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softening plants (Fig. 1). As of Jan- 
uary 1945 Olson recorded (1) 665 
softening plants serving approximately 
12,000,000 people with softened water. 
Complete data are not available on the 
growth since 1945, but in the author’s 
office alone during that period, soften- 
ing plants with an aggregate capacity 
of 186 mgd., or nearly 10 per cent of 
the 1945 capacity, have been designed. 
It is probable, therefore, that the num- 
ber of people in the United States now 


700 14 
600 12 
3 
500 10 8 
2 8 
2 400 8a 
& 300 6 
£ 2 
£200 4 § 
a 100 % 2 
a 
0 
1905 1915 1925 1935 1945 
Years 
Fig. 1. Increase in Water Softening 
Plants 


Data were gathered by the late H. M. 
Olson and are not available from 1945 to 
date; however, the author estimates that 
approximately 15 million people in the 
U.S. now receive softened water. 


receiving softened water is approaching 


15,000,000. 
Savings Effected 


In 1932 Hudson and Buswell con- 
ducted a study of soap waste caused by 
hardness in public water supplies, us- 
ing as a basis of estimate the cost of 
soap prevailing at the time (2). These 
figures, brought up-to-date by T. E. 
Larson (3) in 1948, are shown graphi- 
cally in Fig. 2. It may be seen that the 
average annual expenditure for soap, in 
a city with a water supply of 285 ppm. 


LOUIS R. HOWSON 


Jour. AWWA 


hardness, would be approximately 
$10.70 per capita, whereas the annual 
per capita expenditure for soap with 
the hardness lowered to 85 ppm. would 
be $8.20. The difference of $2.50 per 
capita applied to an average family of 
four would amount to $10.00 a year for 
each family. It must be borne in mind 
moreover that soap savings are only 
one of a number of important benefits 
effected by water softening. 

The author recently visited a city 
whose water supply contained approxi- 
mately 300 ppm. of hardness and 1 
ppm. of iron. Inquiry revealed that 
approximately 1,000 of the 3,100 water 
customers had some type of soft water 
service. Of these it was estimated that 
less than one-fourth owned their own 
softeners and that the remaining three- 
fourths took soft water service from 
one of the companies operating in the 
city. It was also found that the cost 
of softening the water ranged from 
$2.50 per month for one service call to 
$3.50 per month for two, with an over- 
all average of approximately $3.00. 
Those customers who purchased a soft 
water service received soft water on 
hot water lines only; in the aggregate, 
they were paying approximately $36,- 
000 a year for it, an amount greater 
than the cost of softening the entire 
water supply of the city. A municipal 
softening plant could have furnished 
both hot and cold softened water to all 
at a cost less than one-third that paid 
for soft, hot water only. Softening 
the water would, at the same time, have 
solved the iron removal problem. 


Installation Costs 


Construction costs of a number of 
lime-soda softening plants have been 
analyzed in terms of current prices 
News- 
Index, 
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which, using a base of 1913 = 100, 
currently stands at approximately 530. 
The results of this analysis are shown 
in Fig. 3. The data for the diagram 
—all recent—are based upon actual 
construction costs and estimates and 
they indicate that large softening 
plants, in the 80-mgd. range, can be 
built for approximately $55,000 per 
mgd. of capacity at present. This esti- 
mate contemplates the softening of well 
water using filtration rates of 3 gpm. 
per sq.ft. 


> 


a 
Annual Soap Use — |b. Zapita 
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Fig. 2. Soap Waste Caused by Hardness 
The average annual expenditure for soap 
with a water of 285 ppm. hardness is 
approximately $10.70 per capita, whereas 
the per capita expenditure for soap with 
hardness lowered to 85 ppm. would be 
$8.20, a difference of $2.50 per capita. 


The cost per unit of capacity in- 
creases for smaller plants. Two 48- 
mgd. plants, recently contracted for, 
cost approximately $60,000 per mgd. 
Plants in the 12-15 mgd. range will 
cost approximately $90,000 per mgd. 
capacity; a 2 mgd. plant would cost 
about $250,000. 

The 1951 softening plant construc- 
tion costs, shown in Fig. 3, are based 
upon lime-soda plants using either con- 
ventional, mechanically cleaned settling 
basins with 45 minutes slow mixing 
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and 4 hours settling, or suspended 
solids contact clarifiers with 2-hour 
detention periods. 


Annual Cost 


Determination of the type of soften- 
ing plant, its construction and annual 
operating cost must be based on a con- 
sideration of the specific qualities of 
the water to be softened. Each plant 
should be tailored to its individual 
needs. It is practicable, however, to 
indicate in a very general way the types 
of water for which certain processes 
may be economically adapted. The ap- 
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Fig. 3. Construction Costs of Softening 
Plants—1951 
Construction costs of a number of lime- 
softening plants, of the conventional or 
solids contact clarifier type, have been 
analyzed in terms of current prices, based 
on the E.N.-R. Construction Cost Index 
530 (1913 = 100). 


plicability and comparative cost of 
chemicals per mil.gal softened, based 
upon a water of 515 ppm. hardness, of 
which 430 ppm. are to be removed, are 
indicated in Fig. 4. The total hard- 
ness is shown to vary from 100 per 
cent carbonate hardness to 100 per cent 
permanent hardness, with a_ sulfate 
content of 100 per cent calcium sulfate 
in one water, and 50 per cent calcium, 
and 50 per cent magnesium sulfate in 
the other. 

The cost of salt used in regenerating 
ion exchange filters, based upon the use 
of 0.35 Ib. of salt per 1,000 grains of 
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hardness removed, is also shown in 
Fig. 4. The chemical costs used in 
preparing the comparison were: salt, 
$15 per ton; lime, $15 per ton; and 
soda-ash, $32 per ton. 

The graph shows that, with 515 ppm. 
hardness, the lime-soda process offers 
a lower chemical cost than ion ex- 
change, unless from 75 to 90 per cent 
of the hardness is of the permanent 
type. The cost of chemicals varies 
from slightly over $5.00 per mil.gal 
per 100 ppm. of hardness removed to 
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Fig. 4. Cost of Softening Chemicals 
The applicability and comparative cost of 
chemicals used to remove 25 grains of 
hardness from 30-grain hardness water is 
indicated above. The lime-soda process 
offers a lower chemical cost than ion ex- 
change unless from 75 to 90 per cent of 
the hardness is of the permanent type. 


nearly $20. The chemical cost of re- 
moving hardness by the lime-soda 
process from water in which 60 per 
cent of the hardness is permanent and, 
of that proportion 25 per cent is mag- 
nesium sulfate, would be approxi- 
mately $12 per mil.gal. That sum has 
been used as representative of the 
chemical cost of softening “average” 
285 ppm. hardness water. 

Annual costs of softening include: 
[1] ftxed charge on investment, [2] 
chemicals and [3] labor. 
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The annual cost of operating plants 
removing 200 ppm. of hardness from 
“average” water is shown in Fig. 5. 
In computing this cost, fixed charges 
were set at 6 per cent, a relatively high 
figure for municipal plants but lower 
than the amount required for a fair re- 
turn and depreciation allowance for 
privately owned plants ; chemicals were 
estimated at $12 per mil.gal. per 100 
ppm. of hardness removed from raw 
water of 285 ppm. hardness reduced to 


Aanual Cost — 
¢/ 1,000 gal. 
Oe 


0 10 20 3 4 SO 60 70 80 
Plant Capacity — mgd. 


Fig. 5. Estimated Annual Cost of 
Softening “Average” Water 
In computing the annual cost of removing 
200 ppm. of hardness from “average” 
water, fixed charges were set at 6 per 
cent; chemicals were estimated at $12 per 
mil.gal per 100 ppm. of hardness re- 
moved; labor costs were estimated from 
operating records. On this basis, the an- 
nual cost of softening was found to be 
approximately 6.2¢ per 1,000 gal. for a 
6-mgd. plant, decreasing to approximately 
4.1¢ for an 80-mgd. plant. 


85 ppm.; the cost of labor was esti- 
mated from records of plants in opera- 
tion. The computation is based on the 
further assumption that the softening 
plant will operate at a 60 per cent load 
factor, that is, that plant capacity 
equivalent to 1} times the average day’s 
output will be provided. 

Under these conditions, the annual 
cost of softening was found to be ap- 
proximately 6.2¢ per 1,000 gal. for a 
6-mgd. plant, decreasing to approxi- 
mately 4.1¢ for an 80-mgd. plant. 
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The unit costs listed above are based 
upon the total cost of building a fil- 
tration plant to provide for softening 
as well. When a filtration plant is 
under consideration, it is usually prac- 
ticable to take account of softening in 
the design by providing additional 
chemical storage and handling and 
feeding equipment, and by installing 
mechanical equipment in the settling 
basins at a cost approximately 15 per 
cent above that required for filtration 
alone. If fixed charges on only the ad- 
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Fig. 6. Customer Classification by 
Daily Use 
A classification system showing the num- 
ber of customers falling within specific 
daily use limits indicates that only 10 per 
cent use more than 800 gpd. 


ditional cost were allocated to soften- 
ing, the above figures would be reduced 
by 30 to 40 per cent, and the cost of 
removing 200 ppm. of hardness would 
then vary from 4.6¢ per 1,000 gal. for 
a 6-mgd. plant to 2.9¢ for an 80-mgd. 
plant. 


Cost to the Consumer 


It is not generally appreciated that 
the cost of softening water to the aver- 
age consumer is so small. In the aver- 
age American water works system, 50 
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per cent of the water used is consumed 
by less than 5 per cent, and frequently 
by less than 1 per cent, of the total 
number of customers. As an average 
therefore, 50 per cent of all customers 
use less than approximately 3,000 gal. 
per month each, permitting a low cost 
for most. 

A classification of customers by the 
average daily use of each is presented 
in Fig. 6, which indicates that only 10 
per cent of customers use more than 
800 gpd. per service, or 24,000 gal. 
monthly. 


Z 
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Fig. 7. Rate Increase Effect 
on Customers 
The extent to which customers would be 
affected by water rate increases sufficient 
to cover the cost of removing 200 ppm. 
of hardness is shown to be slight. The 
additionai monthly cost to 50 per cent of 
all customers would be only 25¢. 


By combining the data of Fig. 6, 
giving a classification of customers by 
use, and Fig. 5, giving the estimated 
cost per mil.gal. of removing 200 ppm. 
of hardness, Fig. 7 was prepared. It 
shows that 50 per cent of the cus- 
tomers who use 3,000 gal. per month 
or less at a minimum monthly charge 
of approximately $1.50 would be billed 
an additional 25¢ for softening. 

For at least 80 per cent of the cus- 
tomers, the cost of water softening 
would be less than 60¢ per month or 
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2¢ per family daily. In almost any 
city water supply from which 200 ppm. 
of hardness was removed, 90 per cent 
of the customers would have their bills 
increased less than 4¢ each, daily, 1¢ 
per capita, to cover the cost of soften- 
ing in the utility plant. 

The remainder of the cost of soften- 
ing would be borne by a small per- 
centage of large users—a few large 
residential users and commercial and 
industrial consumers—who would have 
their bills increased approximately 5¢ 
per 1,000 gal. or 1}¢ per ton. 
Clarifiers 

With the rapid growth in recent 
years in the number of softened public 
water supplies, manufacturers of equip- 
ment previously developed for indus- 
trial water treatment have adapted 
their designs to compete with the con- 
ventional sludge settling and removal 
tanks generally used in public water 
supply softening practice. 

There has been much discussion on 
types of what have come to be known 
as “suspended solids contact clarifiers,” 
of which there are now at least eight 
on the mraket. For the past two or 
three years, an A.W.W.A. committee, 
under the chairmanship of H. O. 
Hartung,* has been studying capacity 
and loadings for these devices. 

It is the author’s belief that the 
choice between a conventional and a 
suspended solids contact clarifier is, 
in the last analysis, determined by an 
evaluation of working efficiencies, flex- 
ibility and results in terms of cost. 

The various manufacturers have 
adopted certain designs, on the basis of 
which equipment is offered. Com- 


petition is keen and has resulted in the 
adoption of as low contact periods and 
as high rates of flow as the manufac- 


* See p. 263, this issue 
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turers can safely recommend. In gen- 
eral, detention periods have been re- 
duced to 1-1} hours. 

The committee, after studying capac- 
ity and loadings for more than three 
years, has reached the general conclu- 
sions that this type of installation is 
particularly adaptable to calcium car- 
bonate precipitation reactions, and that, 
while it is theoretically possible to 
produce a softened water chemically 
stable in calcium carbonate whenever 
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Fig. 8. Comparative Clarifier Costs 


The costs of conventional and suspended 
solids contact clarifiers are based on the 
E.N.-R. Index of 475 (1913 = 100). 


sufficient calcium carbonate surface and 
time are provided, no evidence has been 
presented that such chemical stability 
is generally obtained. 

To the committee’s general state- 
ment the author would add his view 
that for water with much permanent 
hardness, particularly if magnesium 
salts are an important constituent and 
the supply is drawn from surface 
sources in the northern part of the 
United States, detention periods should 
be considerably lengthened. 
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Obviously any comparison of costs 
of conventional and suspended solids 
contact clarifiers is greatly influenced 
by the detention period as illustrated 
in Fig. 8, which compares estimated 
costs of conventional clarifiers with 4- 
hour settling periods with suspended 
solids contact clarifiers with both 1- 
and 2-hour detention periods. In the 
smaller suspended solids contact ba- 
sins, the equipment represents about 
two-thirds of the total cost, the ratio 
being progressively reduced to about 
half for the largest units. 


Summary 


The author believes that: 

1. Most public water supplies with 
a hardness of 125 ppm. or more will 
eventually be softened. 

2. Serious consideration should be 
given to the installation of softening 
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equipment to supplement purification 
in new filtration projects designed to 
purify water of a hardness of 125 ppm. 
or more. 

3. The cost of softening hard water 
is outweighed by the savings which re- 
sult from the softening. This is par- 
ticularly true if softening is installed 
in conjunction with filtration. 

4. Softening can be more economi- 
cally and satisfactorily accomplished in 
the public water works than by in- 
dividual softeners servicing each cus- 
tomer. 

5. Usually the water customer who 
is informed of the comparatively small 
per capita cost of softening water fa- 
vors softening the entire public supply. 

6. Water softening generally effects 
a saving for the consumer much greater 
than its added cost, and makes the com- 
munity a better place in which to live. 
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St. Louis Dry Line Chlorinating System 
By A. V. Graf and E. E. Easterday 


A paper presented on October 3, 1950, at the Missouri Section Meet- 
ing, St. Louis, by A. V. Graf, Chief Chem. Engr., and E. E. Easterday, 


Engr. in Charge of Design & Construction, of the Water Dept., St. 


Louis, Mo. 


N 1940 the St. Louis Water Dept. 
was confronted with the problem 
of adding chlorine, in the Howard Bend 
secondary coagulation basins, at a point 
2,200 ft. from the chlorine control 
room. Until that time pipelines had 
been used to transport chlorine solu- 
tion from the control room to the point 
of application, less than 500 ft. away, 
and even with this short line consider- 
able difficulty was experienced with 
line breaks and other mishaps. Be- 
cause chlorine solution lines are rela- 
tively expensive, it was decided to 
substitute a less expensive means of 
application. The dry line chlorinating 
system now in use at the two St. 
Louis water purification plants was 
therefore designed and built. 

This dry line system consists essen- 
tially of a pressure regulator for the 
chlorine gas, a rotameter and a con- 
trol valve in the control room; a steel 
pipe to carry the dry gas to the point 
of application, which may be any dis- 
tance from the control room; and an 
eductor at the point of application to 
pull the chlorine gas from the dry line 
and force it into the water through a 
short section of chlorine solution hose. 

Specifically, the dry line chlorinating 
system consists of the following parts, 
as shown in Fig. 1: 


1. A weighing scale to check the op- 
eration of the system ; although not 
necessary, it is desirable with any 
chlorination equipment. 


6. 


2. A- gas filter which may be made 


. A. chlorine 


with a short section of steel pipe 
filled with spun glass. 


. A 0-160 psi. pressure gage to in- 


dicate the pressure of gas being 
supplied by the chlorine cylinder. 
pressure regulator 
which should be able to maintain 
pressure at the point at which the 
rotameter is calibrated (usually 15 
psi.). 


. A 0-50 psi. pressure gage to indi- 


cate reduced gas pressure. 

A rotameter for measuring the 
chlorine gas, calibrated for the 
pressure to which the gas is re- 
duced (usually 15 psi.), and large 
enough to measure the maximum 
dosage. 


. A control valve for setting the 


rotameter for any amount of chlo- 
rine applied, within the range for 
which the system has been de- 
signed. 


. A compound pressure vacuum 


gage to indicate pressure at the 
inlet end of the long, dry chlorine 
gas line. 


. A steel pipe from the meter to the 


point of application, designed to 
carry the maximum amount of 
chlorine required by the plant. 
The length of pipe now in use at 
the Howard Bend Plant is 2,200 
ft. The line’s capacity is designed 
to carry gas at atmospheric pres- 
sure at the inlet end. 
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10. A vacuum gage on the chlorine 


11. 


line at the point of application. 

A check valve in the chlorine line, 
made of hard rubber or some other 
material that will resist the action 
of chlorine solution, to prevent wa- 
ter from flowing back into the steel 
pipe that forms the gas line. 


. An eductor to pull the chlorine gas 


through the steel line and force it 
through the solution hose to the 
point of application. This should 


Vacuum Ga; 


Compound Pressure 


Pressure Gage 


Pressure Gage 
Pressure Regulator 


Filter 


Rotameter 


Control Valve 


Long Dry Gas Line (Steel Pipe) —— 


DRY LINE CHLORINATION 261 


on the eductor when smaller 
amounts of chlorine are required. 

. A check or air inlet valve on the 
discharge side of the eductor 
through which air can enter, if the 
water supply should be interrupted, 
to prevent water from being drawn 
from the solution hose into the 
steel pipe. 

. A solution hose to the point of 
application. This hose should be 
kept as short as possible to prevent 


Nt Hard Rubber Pipe 
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Check Valve 


Vacuum Gage 


Eductor 


Stee! Pipe 


Water 
Supply 


Water Pressure 
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Fig. 1. Dry Line Chlorinating System 

At the Howard Bend plant of the St. Louis Water Dept., which uses this arrange- 
ment of components, the length of the dry gas line connecting the chlorine control 
room with the point of application is 2,200 ft., or nearly half a mile. 


also be made of hard rubber or 
other material that will resist the 
action of chlorine solution, and 
should be designed to handle the 
maximum amount of chlorine which 
might be required. 


. A water supply for the eductor. 


Since this supply must be main- 
tained at a fairly uniform pressure, 
a pressure regulator is desirable to 
insure uniformity. A saving in 
water consumption can be accom- 
plished by reducing the pressure 


back pressure on the eductor and 
to keep the size of the eductor and 
the amount of water consumed to 
a minimum. 


The eductor, and air inlet or check 
valve, on the discharge side of the educ- 
tor, should be located above the level 
of the water into which the solution 
hose discharges. A riser should be 
provided in the chlorine gas line, just 
back of and above the eductor, to in- 
sure opening of the air inlet valve be- 
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fore water can reach the steel pipe if 
the water supply should be interrupted. 

During the nine years that this type 
of chlorinating system has been used 
in St. Louis, some defects have been 
discovered and the necessary correc- 
tions made. 

The spun glass of the filter needs 
replacing at intervals which depend 
upon the size of the filter and the 
quality and quantity of gas used. A 
filter made of 6-in. pipe, approximately 
3 ft. long, passed about 1,000 Ib. of 
chlorine daily for over four years at 
the Howard Bend Plant, before there 
were indications of clogging. 

The first pressure regulator used 
for chlorine gas was equipped with a 
bronze diaphragm which lasted only 
a few months; it was later replaced 
with a Monel * diaphragm which has 
proved more satisfactory. Because it 
is desirable to provide for quick re- 
moval of the pressure regulator, a short 
piece of pipe may be cut to fit the line 
and may be inserted when the pressure 
regulator is removed for repair. 

A long dry gas line made of steel 
pipe will last for many years if pro- 
tected from outside corrosion. The 
chlorine pipe line in the Chain of Rocks 
Filter Plant is over 700 feet long and 
has given 22 years service without 
leaking. If a long dry gas line is laid 
underground it must be protected by a 
wrapped coating or be encased in ce- 
ment grout. A leak in this line cannot 
be detected by the odor of chlorine be- 
cause it operates at less than atmos- 


*A product ef International Nickel Co., 
New York. 
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pheric pressure. Only a drop in the 
vacuum gage reading will indicate a 
leak in the line or a reduction in water 
pressure at the eductor end of the line. 

Rubber ball check valves are also 
used and should be replaced about once 
each year, as they develop checks on 
the surface after longer service. 

The cost of this chlorination system 
is relatively small. One can be built 
for a few hundred dollars, or for as 
much more as required for better or 
more elaborate controls. 

All materials, except steel pipe and 
fittings, that were used to install the 


TABLE 1 
Cost of Dry Line Chlorinating System 
Gages (chlorine and water) $ 67 
Valves (chlorine and water) 68 
Pressure regulators (chlorine and wa- 
ter) 43 
Rotameter 75 
Hard rubber pipe, fittings (line and 
eductor ) 40 
ToTAL $293 


dry line chlorinating system at the 
Howard Bend Plant, were purchased 
for $293, as itemized in Table 1. 

The amount of chlorine actually ap- 
plied by the Howard Bend Plant does 
not deviate more than 5 per cent from 
the amount indicated on the rotameter. 
It has varied in excess of 10 per cent 
but can be kept almost constant if both 
scale and controls are checked hourly. 

The operation of the chlorinating 
system has been under the direct super- 
vision of William B. Schworm, senior 
chemical engineer at Howard Bend. 


‘ 
| 
| 
, 
| 


Capacity and Loadings of Suspended 
Solids Contact Units 


Committee Report 


A committee report presented on May 22, 1950, at the Annual Confer- 
ence, Philadelphia, by H. O. Hartung, Chairman, Committee E54— 


Practical Loading Capacities of Water Treatment Plants. 


The other 


members of the committee were: A. S. Behrman, R. W. Haywood Jr., 
W.H. Knox, W. A. Kramer and C. H. Spaulding. Consultants to the 
committee were: H. L. Beohner, G. A. McBride, F. G. Nelson and S. L. 


Tolman. 


HE A.W.W.A. Committee on Ca- 

pacity and Loadings of Water Treat- 
ment Processes has confined its study 
to water purification units of the type 
designated by the committee as “sus- 
pended solids contact softeners,’ or 
“suspended solids contact clarifiers.” 
These units (shown in Fig. 1-8, with 
descriptive information provided by the 
manufacturers) are being marketed un- 
der at least eight different trade 
names : * 


1. The Accelator—Infilco, Inc., Chi- 
cago, IIl. 

2. The Clariflow—Walker Process 
Equipment, Inc., Aurora, III. 

3. The Flocsettler—American Well 
Works, Aurora, Ill. 

4. The Hydro-Treator—Dorr Co., 
Stamford, Conn. 

5. The Liquon—Cochrane 
Philadelphia, Pa. 

6. The Reactivator—Graver Water 
Conditioning Co., New York, N.Y. 

7. The Spaulding Precipitator— 
Permutit Co., New York, N.Y. 

8. The Worthington—Worthington 
Pump & Machinery Corp., Harrison, 
N.J. 


Corp., 


* An additional product now on the mar- 
ket, but not mentioned in the committee’s 
report, is the Clarator, manufactured by 
Belco Industrial Equipment Div., Paterson 
3, N.J.—Eb. 


The first report of this committee 
was made to the A.W.W.A. Water 
Purification Div. in Atlantic City on 
May 3, 1948 (1). This report dis- 
cussed several characteristics of the’ 
basins observed by public health engi- 
neers. 

By further pooling their own ex- 
periences and observations, committee 
members were able to expand the in- 
formation contained in the 1948 report 
for presentation on June 2, 1949, at the 
Chicago Convention, observing that: 


[1] An important and valuable char- 
acteristic of the suspended solids con- 
tact unit is its ability to perform 
solids contact mixing, coagulation, and 
solids-water separation, within a sin- 
gle package type basin. The units 
are particularly useful for “suspended 
solids contact” processing, suggesting 
the general name “suspended solids 
contact softener,” or “suspended solids 
contact clarifier.” 

[2] The suspended solids contact 
action makes the units particularly 
adaptable to softening reactions em- 
ploying calcium carbonate precipita- 
tion. The mechanics of mixing and of 
solids contact seems to be particularly 
well suited to these reactions, which 
require intimate contact for some time 
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Slurry Pool Indicated by Shaded Areas 


Fig. 1. The Accelator—Infilco, Inc. 


The Accelator replaces, in a single, compact unit, the previous multiple water condi- 
tioning steps of mixing, coagulation and sedimentation. In operation, the chemicals 
and raw water are introduced into the mixing and reaction zone so that reactions take 
place in the presence of previously formed solids. There is controlled recirculation 
of the slurry (several volumes to one volume of raw water) with positive return of 
solids from the separation zone to the primary mixing and reaction zone. There is 
dynamic, high-rate separation of a volume of thoroughly treated and clear water from 
the moving pool of slurry in the return-flow zone by displacement of a volume of raw 
water. Concentrators continually collect and automatically discharge the excess solids. 

The Accelator consists essentially of a basin in which is contained: 

1. A raw water inlet and distribution duct. 

2. A primary mixing and reaction zone. 

3. Two concentric draft tubes which form the secondary mixing and reaction sone. 

4. A rotor-impeller for mixing and pumping, driven by a motorized reducer. 

5. An effluent launder system. 

6. Concentrators to accumulate and remove excess slurry. 


between the solution phase and the _ stability is generally obtained. The 
solids phase to reduce calcium carbo- degree of chemical stability of lime- 
nate supersaturation of the treated softened water that is obtained, how- 


water. 

Committee members agree that al- 
though a calcium-carbonate-stable sof- 
tened water might be possible in this 
type of unit if sufficient surface and 
time are provided, no evidence has yet 
been presented to indicate that such 


ever, has been observed to be at least 
equal to that in other type basins. 

[3] Suspended solids contact sof- 
teners or clarifiers are often installed 
because of the expected savings in capi- 
tal and space offered by their package 
type construction. Apparently the 
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relatively small area required by the 
basins has sometimes allowed an ap- 
preciable increase in plant capacity 
through the more efficient utilization of 
space formerly occupied by other type 
basins. 

[4] An important operating char- 
acteristic of the suspended solids con- 
tact type basin is the removal of solids 
in the same quantities in which they 
are precipitated. To remove slurry in 
any other amount would result in an 
increase or decrease in slurry concen- 
tration. The permissible variations in 
slurry concentration and their effect 
on effluent water quality were not 
established. 

Finally, the committee was able to 
agree that alum floc in suspended solids 
contact basins seems to be subject to 
the same breakage and disintegration 
from rough handling as alum floc in 
any other type basin. Calcium car- 
bonate slurries, on the other hand, as 
generally formed in lime softening, 
seem to be fully resistant to destruc- 
tion from agitation. The character 
of the mixing required in these basins 
demands the same careful consideration 
given to that of other mixing and con- 
ditioning basins. For example, too 
violent mixing for too long a time will 
cause serious floc destruction and re- 
sult in uncoagulated water. Similarly, 
mixing or floc conditioning for too 
short a time will also produce un- 
coagulated water. Provision for avoid- 
ing either extreme is a fundamental 
consideration in basin design. 

The work of the committee following 
its June 1949 report was based on a 
questionnaire mailed to approximately 
200 operators of suspended solids con- 
tact basins. From the replies received, 
the committee has compiled additional 
information about the characteristics 
of the basins. 
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Value of Reused Floc 


The first question the committee 
asked was whether previously pre- 
cipitated floc retained in the basins as- 
sists or hinders coagulation, results in 
the use of more or less coagulant, or 
has any other effect on water treat- 
ment plant operation. 

The slurry pool or suspended sludge 
blanket has been variously described 
as a filtering medium, as a collection 
of solids for turbidity entrapment, a 
surface upon which further precipita- 
tion will take place or a means of re- 
ducing the time necessary for floc 
coalescence. Whatever the concept, 
the effect is claimed to aid coagulation 
materially, The committee has made 
no attempt to determine or confirm 
the nature of any chemico-physical re- 
action which might assist coagulation ; 
its first question was intended only to 
determine whether a built-up slurry or 
sludge is of value in coagulation. 

That a slurry pool or sludge blanket 
is essential to proper coagulation is 
the opinion of almost all the operators 
replying. Plant operators at Wilson, 
N.Y.; Barker, N.Y.; Weirton, W.Va.; 
Williams Bay, Wis.; Sidney, Ohio; 
Wister, Okla., and elsewhere agree 
that previously precipitated floc defi- 
nitely aids coagulation. 

The opposing minority’s position is 
summed up by Keller of Pinellas 
County, Fla., who writes: “Previouly 
precipitated floc seems to have little 
effect on the water except when it 
reaches a quantity large enough to stop 
circulation, and then it retards color 
removal and causes heavy carryover of 
floc to filters. Previously precipitated 
floc does not greatly affect dosage.” 

Supporting the majority view, Annen 
of the Winthrop-Stearns Co., treating 
Hudson River water in a suspended 
solids contact clarifier, describes the 
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Fig. 2. Clariflow—Walker Process Equipment, Inc. 


Mixing in the reaction zone is active, causing homogenization and forcing re- 
actions to completion; this affords excellent bombardment and reaction between re- 
circulated fresh slurry and raw water for softening. 

Multiple, closely spaced diffusers distribute flow equally into the top of the floccu- 
lation zone in which a rotating and rolling effect affords flocculation. The horizontal 
diffusers direct the water into the stilling zone to maintain the same multiple equal 
distribution and rotation. The balanced rotation eliminates “tendencies,” or short 
circuiting. 

The homogeneous mixture of water and separable solids flows out across the floor 
and under-flows the clear, lighter liquid above. Once quiescence is established, sharp 
separation precipitates floc and allows clarified water to be displaced upward. Bottom 
slurry thickeners are used to scrape and thicken settled sludge to the blow-off point, 
minimizing waste water and controlling waste and recirculated sludge. Clear water 
rises toward the multiple surface overflow as a uniform, vertical rise of clear liquor. 

Plant effluent flows (at low velocity of approach) over uniformly spaced multiple 
weir troughs serving equal areas, thereby aiding average rise rates. Recirculation of 
freshly formed precipitate for catalyzing purposes is positive and controlled by means 
of alow head pump carrying fresh slurry back to the reaction zone. 


value of previously formed floc as dem- 
onstrated in jar test experiments. He 
has shown “that floc added to a jar for 
the purpose of forming new floc per- 
mits coagulant savings in the new jar. 
This effect can be seen in a succession 
of jars, simulating somewhat the re- 
circulating action of the suspended 
solids contact clarifier.” He has not, 
however, been able to demonstrate the 
same savings in actual plant practice, 
for “the plant cannot as yet claim 


alum doses which are different from 
those in neighboring plants; it is felt, 
however, that performance may be im- 
proved as the operators become more 
familiar with the water of the Hud- 
son.” 

Savidge of the Naples, Fla., water 
works has tested the value of pre- 
viously precipitated floc in the clarifier 
by operating his units beth with and 
without slurry. Discussing the results, 
he writes that he has “found it very 
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necessary to maintain a previously pre- 
cipitated floc to secure proper coagula- 
tion. When putting the clarifier in 
operation after cleaning, it is neces- 
sary to reduce the flow and slightly 
reduce recirculation until a slurry is 
formed. Once slurry is formed, the 
flow can be increased to normal rates 
and the coagulant dose can be reduced. 
A good slurry pool is necessary for 
proper coagulation. Proper chemical 
dosages can be applied and the de- 
sired results obtained even if the slurry 
pool is not correct, but carryover of 
slurry to the filters will cause them to 
clog. A slurry of high concentration 
will also permit the removal of more 
hardness from the water when soften- 
ing.” 

Ehlers of Antigo, Wis., similarly re- 
ports: “Sufficient amounts of previ- 
ously precipitated floc or slurry are 
needed to assist in proper coagulation 


and sedimentation in the suspended 
solids contact softener; considerably 
smaller chemical doses can then be 


used in the treating process. When- 
ever the plant has been shut down for 
cleaning or repairs, practically all 
sludge, sedimentation and previously 
precipitated floc have been removed. 
When the unit is put back into opera- 
tion, several days are often required 
before normal performance can be ob- 
tained, and until then a greater than 
average amount of chemicals is used. 
The effluent from the softener through- 
out this starting-up period is not usu- 
ally good and is very difficult to 
control.” 


Douglas of the West Pennsylvania 


Water Co. similarly observes that 
“Previously precipitated floc definitely 
aids coagulation in this type of equip- 
ment. Probably the best proof of this 
statement is the operating difficulty en- 
countered for three to five days after 
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cleaning. During this time, a consider- 
able amount of floc reaches the filters, 
and the turbidity ranges from 20 to 30 
ppm. After three to five days a new 
sludge blanket forms and the effluent 
turbidity drops to about 2 ppm.” 

Gallaher of Appleton, Wis., operat- 
ing several suspended solids contact 
softeners, notes that previously precipi- 
tated sludge assists in the coagulation 
of turbidity except in waters which 
are normally difficult to coagulate. 
With turbidities that are high or other- 
wise difficult to coagulate, increasing 
the alum does not remove all of the fine 
particles in the upflow basin unit, nor 
does it put them in a form that will be 
retained on the filters. But the same 
effect is noted in the conventional type 
of plant at Neenah, Wis., which treats 
the same type raw water. Iron salts 
have been used in the settling basin fol- 
lowing the unit to clear the water. 

Davis of Decatur, Il., also shares the 
majority view that slurry assists in 
coagulation. His reservation, however, 
is that “there is a limit to the useful- 
ness of the slurry, and at a certain age 
it loses its value completely. Just when 
this will happen depends upon the char- 
acter of the floc and its magnesium 
hydroxide content.” 

At Jacksonville, Ill., where one of 
the earliest of the suspended solids 
contact clarifiers was installed, the lack 
of any sludge concentrators, either in- 
ternal or external, prevented Blesse 
from building a proper sludge blanket 
when the water was turbid unless un- 
reasonably large quantities of water 
were bled from the bottom of the basin 
to waste. It is not surprising, there- 
fore, that he reported unfavorable op- 
erating experiences, which might con- 
ceivably improve if a proper slurry or 
sludge blanket could be maintained 
without incurring large water losses. 
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Fig. 3. The Flocsettler Unit—American Well Works 


The Flocsettler Unit can be used either for turbidity removal or fu softening. It 
utilizes slurry recirculation, sludge blanket settling, sludge concentration and positive 
sludge removal, each positive and adjustable. The raw water enters the rapid mix zone 
and flows through the circulation units into the flocculation or softening zone. Be- 
cause the rate of flow through the circulation units is adjusted to a capacity greater 
than the inflow, there is a slight differential between the water surfaces of the rapid 
mix zone and the quiescent settling zone. A solid baffle through which the circulating 
units force the water and the recirculated slurry make this differential possible. This 
difference in hydrostatic pressure provides positive slurry recirculation. The slurry 
is returned from a point between the flocculation zone and the settling zone and is car- 
ried upward in an annular space surrounding the flocculation zone. The amouut of 
recirculated slurry can be positively measured at the point of its overflow over weirs 
and this rate may be varied by changing the rate of the circulating units. 

The flow entering the quiescent settling zone equals the rate of inflow, thereby 

creating a minimum of disturbance and allowing proper sedimentation. A_ slurry 
state can be accumulated in order to obtain maximum efficiency. This blanket is 
kept in balance by automatically removing concentrated sludge from the concentrated 
sludge draw-off. Positive sludge collection is provided over the entire bottom of the 
tank but the area immediately under the flocculation zone is separated by a diaphragm 
which provides optimum conditions for sludge concentration. Settling volume is not 
decreased by large concentration pockets. The point of entry of the chemicals is in 
the rapid mix zone just above the circulating units. 

Sludge removal from the centrally located hopper at the bottom of the tank can be 
accomplished automatically by a timer and a solenoid-operated diaphragm valve. 
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Several contributors point out that, 
although a previously precipitated floc 
is essential for successful operation of 
the clarifiers, the floc or slurry must be 
of the proper character. For example, 
Walvoord of Williamson, N.Y., re- 
ports: “Previously precipitated floc is 
necessary to successful operation of a 
suspended solids contact clarifier, but 
if there is not sufficient turbidity en- 
tering the floc, it will become light and 
result in a greater carryover to the 
filters.” 

Sillence of Owasso, N.Y., experi- 
ences some difficulty in building a 
slurry pool which would remain in the 
clarifier to coagulate the clear lake wa- 
ter, again, apparently, because of a 
lack of turbidity to weight the floc. 
Where this difficulty has been experi- 
enced at other installations, such as 
Lake City and Naples, Fla., the use 
of activated silica as an aid to coagula- 
tion has been successful in permitting 


the weighting of the slurry pool and in 
limiting floc carryover. 

Rossum of San Jose, Calif., observes 
that previously precipitated floc ma- 
terially aids coagulation, but does not 


believe that such aid results in a 
coagulant saving. “For adequate co- 
agulation to take place, exactly the 
same amount of coagulant is required 
either with or without the slurry. The 
slurry appears to be of value in in- 
creasing the rate of floc formation and 
settling.” On the other hand, Davis 
of Decatur, IIl., operating both a con- 
ventional plant and a suspended solids 
contact softener, claims that a slurry 
pool does result in the use of less co- 
agulant. In opposition, again, Milliken 
of the Oregon State Board of Health, 
reporting for Wilson, operator of the 
Albany, Ore., water purification plant, 
states that “three times as much alum 
and one and one-half times as much 
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lime is required as when a coagulation 
basin was used. Better coagulation 
results, however, and it is assumed 
that the slurry assists the coagulation.” 
Whereas slurry or sludge blankets 
in the suspended solids contact units 
appear to be a definite aid to coagula- 
tion, several operators, such as Heide- 
brecht of Buhler, Kan., comment that 
there is a maximum slurry concentra- 
tion which can be held in a unit; 
slurry and turbidity exceeding this 
maximum pass out into the effluent. 


Detention Time Required 


The size of water purification basins 
is quite often described in terms of 
total detention time. Although deten- 
tion time does not necessarily offer an 
indication of the working capacity of 
a basin or unit, it does permit some 
useful comparisons. Because  sus- 
pended solids contact units have been 
generally used as short term detention 
basins, the committee was interested 
in learning what field experiences with 
these detentions have been. To gather 
the information, the following question 
was included in the committee’s letter 
of inquiry : 

What is the required detention pe- 
riod of a suspended solids contact type 
basin—for [1] softening, [2| coagula- 
tion? That is, on the basis of operat- 
ing experiences, can you give the mini- 
mum desirable detention time required 
for such processing in these basins? 

Replies to this question listed deten- 
tion periods ranging from slightly less 
than one hour to approximately three 
hours. The shorter detention periods 
could not be related to a particular 
process, although it would seem rea- 
sonable to expect that short deten- 
tion periods would be used for sof- 
tening and that longer detention pe- 
riods would be required in clarification. 
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Simmons and DeFranco of Weirton, 
W.Va., both believe that a three-hour 
detention period is desirable for coagula- 
tion, whereas Burrock of the Minnesota 
& Ontario Paper Co. claims: “The 
horizontal type suspended solids clari- 
fiers used here were designed for ap- 


OPERATOR DETENTION PERIODS 
Coagu- 
Softening lation 


minutes minutes 


Wilson, N.Y.... 30-120 

Jackson, Ill..... 75 

Weirton Steel Co......... 180 

Weirton, W.Va.... ee 180 

Naples, Fla..... 60 with 
acti- 
vated 
silica 

Appleton, Wis. ... . 90 

Williams Bay, Wis....... 70 

Eastman Kodak Co...... 60 

Wister, Okla.. 120 

Western Cartridge Ce o.... 60-90 

120 

Sant Joue, Calilf,.......... 

Spencer Chemical Co..... 90-180 90-180 

Decatur, 45-60 

Junction City, Kan. . 60 

Chandlerville, Ill... . 60 

Fergus Falls, Minn....... 120 

20 

Consolidated Water 

Power & Paper Co. (Wis- 
consin Rapids, Wis.).. . 60-75 
Shelby, Ohio...... Pcs 90 
Marshall, Mo........... 80 


Minnesota & Ontario 


proximately 68-minute detention pe- 
riods. Experience to date indicates 
that this is probably the absolute mini- 
mum, and that a close control of all 
adjustments is required to operate at 
this rate. Most of the operation has 
been at a rate designed to provide 
about two hours’ detention time, and 
this has given successful operation.” 


COMMITTEE REPORT 


TABLE 1 
Preferred Detention Periods for Suspended Solids Contact Units 


Jour. AWWA 


At the Canton, Decatur and Chand- 
lerville, Ill., plants and at Junction 
City, Kan., where softening is the 
major function, an approximately 60- 
minute detention period has been found 
satisfactory. Other plant operators, 
however, report that different detention 


OPERATOR DETENTION PERIODS 
Coagu- 
Softening lation 


minutes minutes 


Minneapolis, Minn...... . 
West Pennsylvania Water 

Pinellas County, Fla...... 
Parkville, Mo..... 
Aluminum Co. of America 

(Davenport, Iowa)... . . 70 
Western Electric Co. 

90 
Standard Oil Co. (Sugar 

Creek, Mo.).... 360 
Standard Oil Co. (Rich- 

mond, Calif.) .. 127 
Ontario, Ore.... 180-300 
Sinclair Refining Co. 
(Marcus Hook, Pa.).... 60 
Weyerhauser Lumber Co. 
(Longview, Wash.).... 
Esso Standard Oil Co. 

(Baton Rouge, La.—1) 60 
Esso Standard Oil Co. 

(Baton Rouge, La.—2) 100 
Pacific Gas & Electric Co. 

(San Francisco, Calif.) . 
Lebanon, Ore.. 180 
120 
Great Northern Ry. Co. 
(Allouez, Wis.) ........ 90 


60 plus 


periods are required, as shown in Table 
1, so that generalization is not possible. 

Gallaher of Appleton, Wis., reports 
that a suspended solids contact sof- 
tener cannot be operated in excess of 
its rated capacity (about 90 minutes), 
without floc carryover. Apart from 
this failing, however, softening reac- 
tions seem to be complete at rates as 
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high as 100 per cent overload during 
the summer months. 

Buxton of the Western Cartridge 
Co., at Alton, Ill, which operates a 
suspended solids contact unit to soften 
and clarify Mississipi River water 
states that: “The best coagulation and 
softening occurs with a detention pe- 
riod of approximately 1-1} hours.” 

Sowden of Fergus Falls, Minn., 
among others, has pointed out the im- 
portance of water temperature in any 
determination of detention time. He 
indicates that if water temperature is 
33°F., softening should last as long 
as two hours. Under favorable con- 
ditions of slurry contact, however, and 
with a higher temperature, as little 
as 30 minutes might suffice to effect 
proper softening. 


Davis of Decatur, IIl., similarly . 


states that during summer weather the 
units may be operated at 33 per cent 
above rated capacity to obtain the same 
results as are obtained during the win- 
ter at normal rates. During the winter 
season a 60-minute detention period 
permits almost complete softening. 
Mellen of Minneapolis, Minn., adds 
that, in addition to temperature, con- 
centration of reacting reagents plays 
a part in determining required deten- 
tion time in the suspended solids con- 
tact softeners. He specifies a 90-min- 
ute contact period if water tempera- 
ture is about 50°F., and 24-3 hours if 
water temperature is below 40°F. 
Douglas of the West Pennsylvania 
Water Co., operating suspended solids 
contact clarifiers, presents another 
point of view in advising that too long 
a detention period is detrimental to 
operation. When detention in his 
units was increased from 77 minutes 
to 33-4} hours, “a higher coagulant 
dose was required, and even then the 
effluent water was inferior, with tur- 
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bidity rising from 2 ppm. to 5 and 6 
ppm.” 


Safety Factors 


The problem of operating safety fac- 
tors formed the basis for the third 
question asked: 

Are the characteristics of the basins 
such that they provide adequate safety 
factors when the basins are being op- 
erated at, below and above designed 
capacity? 

The majority of those replying to 
the committee’s inquiry state that the 
basins provide adequate safety factors, 
if required detention periods are main- 
tained. 

Rogers at Wister, Okla., suggests 
that the operating safety factor for this 
type of basin can properly be built into 
subsequent plant facilities. He writes: 
“The operating factor of safety in this 
water plant is provided by the large 
clear well capacity which follows the fil- 
ters. The suspended solids clarifier has 
a two-hour detention period and pro- 
duces a clear water when chemical 
feed is properly adjusted to the incom- 
ing water. The raw surface water, 
however, is subject to abrupt changes 
in quality which at times result in 
sludge carryover. At such times, the 
plant can be shut down, since the clear 
well has two to three days’ supply of 
filtered water.” 

Davis of Decatur, IIl., who operates 
a suspended solids contact softener in 
parallel with conventional basins, com- 
pares safety factors during mechani- 
cal equipment failures. “The same 
treatment produces a better quality 
water effluent from the suspended 
solids contact softeners than from the 
conventional basins. There is, how- 
ever, a safety factor during mechanical 
failure in the conventional type of plant 
that is not present in the suspended 
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Fig. 4. The Hydro-Treator—The Dorr Co. 


The Hydro-Treator is a self-contained, upflow type unit designed for color, tur- 
bidity, hardness and algae removal. Three separate sones are provided for the essen- 
tial steps of flocculation, clarification and thickening. Distinguishing characteristics 
are: [1] the effective area distribution of feed within a sludge blanket by means of 
rotating arms with distributing orifices; the sludge blanket being maintained in a state 
of constant movement by the agitative effect of the rotating arms; [2] provision for 
the positive and continuous removal of sludge solids from the entire tank floor by rakes 
attached to the rotating arms; and [3] a central thickening well for the collection and 
concentration of sludge solids and provision for their positive removal to avoid the 
accumulation of a sludge blanket of excessive depth. 

Each Hydro-Treator is adapted to the particular water to be treated, but the basic 
design always remains the same. Approximate overflow rates when using alum only, 
in gpm. per sq.ft. of net surface area, are: for color removal, 0.65 to 1.0; for algae 
removal, 0.75 to 1.3; for turbidity, 0.75 to 1.3; for softening, 1.5 to 1.9. In general, 
these rates may be materia'ly increased by the addition of silicates. Although the 
detention time will vary, the design normally provides for approximately 60 minutes. 
Operating rates are selected to provide an effluent water turbidity of approximately 5 
ppm. Hydro-Treators now in operation range from 4 ft. to 125 ft. in diameter. 


solids contact basins. Partial treat- 
ment and a sedimentation basin can be 
employed at such times because of the 
greater retention period in the mixing 
basins and clarifiers.” 


these units, and at least two interrup- 
tions to service every day are inevi- 
table. During these breaks the slurry 
bed sinks and it is some time after op- 
eration is resumed before slurry is 


Sowden of Fergus Falls, Minn., op- 
erating one of the first suspended 
solids contact softeners to be installed 
in the U.S., says: “It is very difficult 
to maintain continuous operation of 


again floating properly in suspension in 
the unit. Until this slurry suspension 
is effected, there is a very marked in- 
crease in softener effluent turbidity, un- 
doubtedly caused by the violence of 
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the wheel breaking up already formed 
floc. Both the influent water rate 
and the feeding of chemicals must be 
kept within very close tolerances.” 

Swanger of Shelby, Ohio, adds: 
“Water quality is best when the sus- 
pended solids contact softener is oper- 
ated at 75 per cent of designed capacity 
(for this unit, one hour). A low ef- 
fluent turbidity cannot be obtained 
when operating beyond rated capacity.” 

Maurer of Sidney, Ohio, similarly 
reports, “At designed capacity, the 
safety factor is rather small. A change 
in floc characteristics rapidly upsets 
plant efficiency, and corrective meth- 
ods become effective slowly. As the 
rate of flow decreases, however, the ef- 
fect of such changes decreases propor- 
tionately.” 

Keller of Pinellas County, Fla., who 
reports a two-hour optimum detention 
period, finds that, “in general the basin 
provides adequate safety factors except 
for highly colored, slightly turbid and 
alkaline water, which tends to form 
a light fluffy floc. To allow for this 
difficulty, a basin should be designed 
with an overcapacity of at least 25 per 
cent. The problem does not seem to 
arise when treating lake and well sup- 
ply mixtures. Low turbidity waters 
appear to allow high carryover of floc 
at designed capacities, resulting in bad 
color, high chlorine demand and the 
necessity for excess filter wash water.” 

Milliken of Oregon, discussing in- 
formation obtained from Vaughan at 
Lebanon, Ore., points out that the sus- 
pended solids clarifier at Lebanon is 
designed for three-hour detention at 
rated capacity. Maximum use of this 
unit has been at a rate only two-thirds 
of capacity. With the high turbidity, 
results have been satisfactory. The 
safety factor would not be considered 
adequate, however, if the unit were 
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TABLE 2 
Quantities of Waste Water 


PORTION OF TOTAL 
WaTER TREATED 
In In Clari- 
Softening fication 
per cent per cent 


OPERATOR 


Aluminum Co. of America 
(Davenport, Iowa)... . 12 
Antigo, Wis. 
Appleton, Wis 
Chandlerville, Ill 
Consolidated Water 
Power & Paper Co. 


Eastman Kodak Co..... 

Esso Standard Oil Co. 
(Baton Rouge, La.—1) 

Esso Standard Oil Co. 
(Baton Rouge, La.—2) 


Minneapolis, Minn 
Minnesota & Ontario 

Paper Co. (Interna- 

tional Falls, Minn.) . .. 
Naples, Fla 
Parkville, Mo........... 
Pinel'as County, Fla..... 
San Jose, Calif 
Shelby, Ohio 
Sidney, Ohio 
Sinclair Refining Co. 

(Marcus Hook, Pa.)... 1 
Spencer Chemical Co. 

(Pittsburg, Kan.)..... 3 
Standard Oil Co. 

(Richmond, Calif.).... 
Standard Oil Co. 

(Sugar Creek, Mo.)... 
Weirton, W.Va 1-3 
Weirton Steel Company 

(Weirton, W.Va.) 

West Virginia Water Ser- 

vice Co. (Princeton, 

Western Electric Co. 

Williams Bay, Wis...... 1.8 
Williamson, N.Y 
Winthrop-Stearns Com- 

pany (Rensselaer, 


0.03-0.07 


Milli- 


operated at designed capacity. 
ken also secured data from Wilson, op- 
erator of the Albany, Ore., plant, where 
the designed detention of the clarifier 
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Reactor Drain 
Fig. 5. The Liquon Cylindrical Reactor—Cochrane Corp. 


Two zones are provided in the Liquon Reactor, the mixing zone below and the clari- 
fying zone above, separated by inclined baffles. The raw water is uniformly distributed 
into the mixing sone through a perforated plate located under the ridge of the baffles. 
After the clarified water separates from the sludge bed it is collected evenly by the off- 
take system near the top provided with submerged orifices. 

The chemicals are introduced at the point where the raw water enters so that the 
chemicals, raw water and heavy slurry are mixed simultaneously with a minimum of 
delay, eliminating the formation of smaller size floc in the interval. 

The variable speed agitator, across the entire bottom of the reactor, with upright 
inclined blades, insures a uniform slurry mixture avoiding any deposit on the bottom. 
The slurry passes upward through the central port. Rotation of the mass is stopped by 
the stilling baffles and the slurry then moves laterally, some settling in the sludge con- 
centrators, but the greater part returning to the mixing zone through sludge recircula- 
tion or return ports. The greater density of concentrated sludge above the return port 
causes this return flow. A separate path for the return of sludge to the mixing zone is 
important because then it does not have to return downward against the high upflow 
velocities which prevail through only one port. 

After passing up through the central port the slurry spreads across the full top area 
of the tank, none of the area being lost by any baffles in the clarifying zone. Thus the 
lowest possible velocity is provided to separate the sludge from the water. Spilling 
over the ridge of the baffles into the sludge concentrator, the slurry settles and thickens 
because it ts outside the zone of agitation. It is automatically withdrawn at intervals 
through a diaphragm-operated valve. The desludging is either controlled by a program- 
timer or proportioned to the raw water flow by connection with the flow meter on the 
influent line. 
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is two hours. This is not considered 
an adequate safety factor, as consid- 
erable difficulty is experienced in keep- 
ing the sludge blanket down when op- 
erating at rated capacity with tempera- 
tures below 40°F. 

Douglas of the West Pennsylvania 
Water Co. points to the mechanics 
of maintaining a sludge level as safety 
provision for these units. “Although 
this basin has been operated at only 
80 per cent of designed capacity, it is 
felt that the safety factors are ade- 
quate. By using an automatic or man- 
ual draw-off system, the sludge blanket 
may be maintained at almost any level 
desired. In operating at a varying 
rate of flow, it is desirable to carry 
the sludge blanket at a lower level in 
order to insure a greater margin of 
safety. If the rate of flow is constant, 
however, the sludge level may be car- 
ried higher without affecting the ef- 
fluent turbidity. 

“In addition to the draw-off system, 
the variable speed agitator also pro- 
vides a measure of safety. Aside from 
its function of mixing, it helps, in con- 
junction with the upward flow of wa- 
ter, to hold the sludge blanket in sus- 
pension. Thus, by regulating agitator 
speed, the sludge blanket may be raised 
or lowered as desired.” 

Aerni of the Aluminum Co. of 
America at Davenport, Iowa, ex- 
pressed a similar point of view in stat- 
ing that the factor of safety is ade- 
quate, provided there are proper ad- 
justments of equipment to maintain a 
proper sludge level. 


Waste Water 


Whether the quantity of waste wa- 
ter from these units comprises an im- 
portant operating cost, was also con- 
sidered by the committee. The ques- 
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tion put to water treatment plant 
operators follows: 

What is the quantity of waste water? 
That is, when the basins are operating 
at designed capacity, what per cent of 
water flowing into the basins is used 
for sludging and other operations? 

Replies to this question seem to in- 
dicate that the amount of water waste 
in these units is very similar to that 
in other types of water treatment de- 
vices. Where sludge is composed pri- 
marily of calcium carbonate, there ap- 
pears to be very little waste water. 
Plants which coagulate surface waters 
containing turbidities, however, report 
higher water losses. In Jacksonville, 
Ill., where the suspended solids contact 
clarifiers were constructed without 
sludge concentrators, the water losses 
were prohibitive. Table 2 summarizes 
the replies which were received to this 
question. 


Effect of Varying Amounts of 
Slurry 


To determine the effect of varying 
amounts of slurry on turbidity re- 
moval, softening and other chemical 
reactions, another question was for- 
mulated : 

What is 


the effect of varying 
amounts of suspended solids (slurry) 
on completeness of chemical treatment 
and on turbidity in the effluent water? 
(For example, does softening improve 
when the slurry concentration is high? 
How high? Similarly, does turbidity 
removal improve when slurry concen- 
trations are high? How high?) 

The general response indicated that 
although a slurry is necessary for 
coagulation, its exact concentration 
within allowable limits is not too im- 
portant. It does appear that soften- 
ing improves as the suspended slurry 
concentration increases, although with 
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Fig. 6. The Reactivator—Graver Water Conditioning Co. 

Each Reactivator is individually designed for the specific water characteristics 
and operating conditions prevailing at a given plant. Data applying to the great ma- 
jority of installations may be summarized in general form, however. 

The Reactivator is used for both coagulation and softening. It ranges in diameter 
from 10 to 125 ft., and the outer tank may be of steel or concrete, either circular or 
square. Chemicals may be added to the raw water either in the central uptake tube, 
before or after the circulator, or at the raw water line. 

Total retention time is 60 to 120 minutes. Rising rates may vary in coagulation 
from 1.0 to 2.0 gpm. per sq.ft. of surface (in the settling zone), and in softening from 
1.5 to 3.0 gpm. Recirculation is effected by a mechanical impeller or air lift at 3 to 5 
times rated capacity. 

Sludge scraper tip speed varies from 8 to 10 fpm. Sludge concentration ranges 
from 5 to 25 per cent by volume in the mixing zone, from 20 to 50 per cent in the 
settling zone, and from 95 to 100 per cent at the blowoff point. Five minutes’ settling 
is provided. The average blowoff rate varies from 0.5 to 2 per cent of the flow rate. 

The sludge bed level is normally maintained 8 to 10 ft. below the surface. Effluent 
turbidity is guaranteed not to exceed 10 ppm., and average effluent turbidity is main- 
tained below 5 ppm. Flow rate can increase from 0 to 100 per cent of rated capacity 
in 5 to 10 minutes without exceeding 10 ppm. turbidity in the effluent. Sludge can 
quickly be resuspended following a shutdown. 


very high concentrations slurry carry- the amount of suspended solids varies, 
over is a problem. there is no noticeable turbidity in the 

For example, Smith of Barker, effluent at any time. When the slurry 
N.Y., operating a suspended solids is composed of larger particles, tur- 
contact clarifier, reports: “‘Although bidity removal is greater.” 
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Annen of Winthrop-Stearns Corp. 
writes: “Slurry concentrations held to 
about 10 per cent (volumetric 5- 
minute-settled test) produce the best 
results. Floc carryover increases at 
high slurry concentrations (about 15 
per cent), but these are attributed to a 
volume too large for the slurry pool, 
rather than to incomplete reaction.” 

Walvoord of Williamson, N.Y., ob- 
tains best turbidity removal when the 
volume of slurry is between 3 and 5 per 
cent. 

Simmons of the Weirton Steel Co. 
and DeFranco of Weirton, W.Va., 
both believe that increased quantities 
of suspended solids in the suspended 
solids contact clarifier improve tur- 
bidity removal. As DeFranco says: 
“Turbidity removal improves when 
slurry concentrations are high. Ex- 
actly how high, the summary of plant 
records is too incomplete to indicate. 

Klinger of the Consolidated Water 
Power & Paper Co., who operates a 
suspended solids contact clarifier for 
color removal, reports: “Fluidity of 
slurry seems to be a limiting factor. It 
is not beneficial to allow floc to remain 
too long because it may pack.” 

Rossum of San Jose, Calif., found 
the suspended solids contact clarifier 
ineffective when slurry concentration 
was too low and sludge coming over 
the weir when the concentration was 
too high. “Within the fairly wide op- 
erating limits of the unit, the effluent 
clarity appears to be independent of 
slurry concentration.” 

With only a few exceptions, the 
softener operators agree that soften- 
ing improves as the slurry concentra- 
tion increases. For example, Gallaher 
of Appleton, Wis., states: “Softening 
efficiency is greatly reduced if the 
concentration of sludge in the slurry 
pool is below the optimum. In order 
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to obtain proper results the concentra- 
tion by volume must be kept at 9 to 10 
per cent. Better removal is obtained 
at the higher sludge concentration.” 

Walvoord at Williams Bay, Wis., 
says: “Increasing the amount of sus- 
pended solids makes chemical treat- 
ment more complete.” 

Wardrep of Jefferson City, Tenn., 
has measured the improvement he gets 
in softening with a high sludge concen- 
tration. “Softening improves from 4 
to 6 ppm. when slurry concentration 
is high.” 

Swanger of Shelby, Ohio has also 
attempted to evaluate the effect of 
varying concentrations of slurry in his 
unit. “The efficiency of softening re- 
actions is definitely affected by sus- 
pended solids concentration in the 
slurry blanket. A suspended solids 
concentration of 4 g. per |. in the 
slurry blanket has proved to be the best 
concentration for all-around operation. 
This concentraiton gives good soften- 
ing efficiency and lowest effluent tur- 
bidity. 

“When suspended solids concentra- 
tion decreases to 1 or 2 g. per |. in the 
slurry blanket, softening efficiency de- 
creases and turbidity increases. 

“When suspended solids concentra- 
tions in the slurry blanket reach 8 to 10 
g. per |. softening efficiency is not de- 
creased but the slurry blanket comes 
too high and there is heavy particle 
carryover into the effluent. There is a 
definite range of suspended solids con- 
centration in the slurry blanket for 
each type of water treated and for 
each type of treatment. This range 
is found only through experimental 
work on the particular case at hand.” 

Operators generally agree that, be- 
cause of other operating difficulties, the 
slurry concentration which can be car- 
ried in the softening units must be 
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Fig. 7. Vertical Spaulding Precipitator—The Permutit Co. 


Incoming raw water and chemicals are rapidly and intimately mixed in the upper 
part of the mixing zone, in contact with previously formed precipitates maintained in 
suspension by the slow speed agitator. Thus, nuclei are present in a suitable form to 
insure growth of large, dense sludge particles. As the water flows downward through 
the mixing zone, the particles are further enlarged and strengthened by the slow rolling 
agitation. Near the bottom of the Precipitator, the direction of flow reverses, and the 
water and sludge pass upward through the restricting port. Above this point, the up- 
flow area increases, with a consequent reduction in velocity, until the sludge particles 
are no longer carried uyward. A clearly visible line of demarcation results, above 
which the clarified water continues to rise to the effluent collector system. Uniform 
effluent collection is obtained by the use of submerged orifices which avoid the need for 
accurate leveling required by weirs. 

There is a continuous recirculation of particles from the sludge filter sone back 
into the mixing sone, caused by the suction of the agitator blades passing below the 
port. This counterflow maintains approximately the same concentration of sludge in 
both the mixing and upflow zones. The sludge concentrator provides a zone in which 
sludge can settle quiescently, and be withdrawn intermittently with a minimum waste 
of water. Regulation of blowoff is best accomplished by a photoelectronic control 
which automatically maintains the sludge blanket at a predetermined level regardless 
of variations in flow rate or raw water composition. Alternatively, an adjustable timer 
can be used to control the blowoff. 

The lower blades of the agitator sweep the entire bottom of the mixing zone, pre- 
venting settling of sludge during operation, and readily resuspending settled sludge 
after shut-down periods. A four-speed motor drives the agitator, thus providing flexi- 
bility in the degree of agitation. The entire weight of the agitator is supported from 
above. A water-lubricated guide bearing is used at the lower end of the shaft. Swing- 
ing baffles located in the restricting port prevent the rotational motion imparted by the 
agitator from reaching the upflow sludge filter zone. 
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limited to a given maximum. Most of 
the committee’s correspondents point 
out that when slurry concentrations 
are high, there is a corresponding de- 
terioration of effluent water quality 
due to turbidity. 

Pilot plant studies made in 1941 of 
the suspended solids contact softener 
utilizing Meramec River Water near 
St. Louis demonstrated that the soften- 
ing yield per unit of lime added was 
materially improved by increasing the 
slurry or sludge concentration to more 
than 1 to 14 per cent by weight, with 
detention and agitation remaining con- 
stant. When slurry concentrations 
within the unit equaled approximately 
4-6 per cent by weight, nearly stable 
water, as measured by the calcium car- 
bonate stability test, could very often 
be produced. When slurry concen- 
trations within the unit exceeded 1-14 
per cent, however, the slurry pool, or 
sludge bed level, remained near the 
surface and considerable turbidity ap- 
peared in the effluent water. Slurry 
concentrations as high as 5-6 per cent 
by weight caused the basin effluent to 
become extremely turbid with sludge. 
On the whole the tests indicated to the 
investigators that laboratory calcium 
carbonate stability tests could be re- 
produced in the units by maintaining a 
slurry concentration of 5 per cent or 
more by weight. To do so would be 
impractical, however, unless the basins 
were followed by conventional sedi- 
mentation basins designed to remove 
carryover from the softener. 

Winters, discussing the New Iberia, 
La., Plant, makes a somewhat similar 
observation : “It was found after many 
determinations that optimum results 
are achieved when the consistency of 
the suspended solids sludge is main- 
tained between 1 and 1.6 per cent by 
+ weight and the slurry bed is kept ap- 
proximately 72 in. below the surface of 
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the water. Too low a concentration 
of sludge produces a water of good 
clarity, but supersaturated with cal- 
cium carbonate. If a sludge of more 
than 1.6 per cent is allowed to de- 
velop, turbidity develops, although the 
water is generally quite stable.” 

Buxton of the Western Cartridge 
Co. is of the same general opinion. 
“Until a given maximum is reached, 
suspended solids removal and soften- 
ing improve as slurry concentration 
increases. Beyond the optimum, how- 
ever, pin-point floc and carryover 
occur.” 

Eller of Junction City, Kan., says 
“The suspended solids contact softener 
will not work satisfactorily with either 
extremely high or extremely low con- 
centrations of slurry. Optimun re- 
sults are afforded by a 20-30 per cent 
concentration by volume following 5 
minutes’ settling. The best way of 
determining whether the blanket is cor- 
rect is by observing it from the top of 
the unit.” 

Sowden of Fergus Falls, Minn., 
claims that the mixing of the sludge 
is perhaps more important than its con- 
centration. “The concentration of 
solids is not as important as proper 
agitation to obtain maximum contact 
of calcium carbonate particles within 
the sludge and calcium carbonate ions 
in the water being treated. 

“Experience has shown that wheel 
speed should be kept as high as pos- 
sible without causing carryover of 
slurry into the effluent trough. Dur- 
ing peak periods of the summer when 
the plant is being operated as its maxi- 
mum rate of 3 mgd., slurry concentra- 
tion drops as low as 0.5 per cent 
solids.” 

Davis of Decatur, IIl., indicates that 
there are limits to slurry concentra- 
tion which are imposed by mechani- 
cal or settling considerations. “The 
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Fig. 8. The Worthington—Worthington Pump and Machinery Corp. 


j The “CM” type water softener and coagulator can be used for softening and floc- 
- culation without any change in design, although for flocculation the size is greater to 
permit lower release rates to accommodate the lighter alum floc. The “CM” design is 
applicable to unit capacities of from 700 to 2,500 gpm., and employs mechanical energy 
distinguishing it from the “CH” design, which employs only hydraulic energy. This 
type ts suitable for lower capacities, where pressure loss is not of great consequence. 
Regardless of load variation, a constant velocity through the slurry bed is maintained 
by recirculating an amount of treated (but unfiltered) water in inverse proportion to 
the treated water demand. 

If filters are used in softening, an annular compartment may be provided for back- 
| washing them with clear water without loss of water and without disturbing veloci- 
| ties of the water under treatment. This is accomplished by drawing the wash water 
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from the upper area of the wash water compartment and simultaneously returning it 
Clarification of this water is accomplished by settling within the 


to the lower area. 

compartment. 
Sludge removal is not only automatic, but volumetrically proportionate to raw 

water input to the softener. 


plants using surface waters, because 
of the resulting taste and odor and 


higher the concentration of solids 
which can be maintained in the reactor 


chamber, the more complete the sof- 
tening will be. There is a limit to this 
concentration, however, imposed by the 
settling out and sealing off of recircula- 
tion. With proper treatment, a high 
concentration is not needed for tur- 
bidity removal.” 


Organic Solids in Slurry 


Sludge return processing is not prac- 
ticed in certain conventional treatment 


chlorine demand problems. One of the 
questions which the committee wished 
to resolve on the basis of field experi- 
ences was whether any similar problem 
existed with the suspended solids con- 
tact units. The inquiry follows: 
What is the effect of the sludge 
blanket or slurry pool obtained from 
surface supplies containing organic 
matter, on taste and odor and chlorine 
demand ? 


the 
280 
at 
j 
: 


April 1951 


Widely opposing experiences with 
the effect of organic material in the 
slurry pool or sludge blanket were re- 
ported to the committee. 

Buxton of the Western Cartridge 
Co. at Alton, IIl., treating Mississippi 
River Water, states that, “The sludge 
blanket has an important effect in re- 
moving taste and odor, but it cannot be 
said to vary the chlorine demand very 
much,” 

Davis of Decatur, IIl., claims: Taste 
and odor offer less difficulty in the sus- 
pended solids contact basin than in a 
conventional plant, as the pH quality 
of the slurry can be better controlled 
than in a clarifier or settling basin.” 

Rossum of San Jose, Calif., believes 
that organic material has no effect. 
“Although the San Jose supply is ob- 
tained from the Sacramento River 


which is highly contaminated and con- 
tains considerable amounts of organic 


material, no effect has been noted on 
taste and odor or upon chlorine de- 
mand.” 

Opposing this point of view is Faery 
of Wilson, N.Y., who estimates that a 
slurry pool necessitates a 50 per cent 
increase in the chlorine used. 

Mautino of Canton, IIl., also finds 
that “the chlorine demand is greater 
and there is a more pronounced taste 
and odor in the slurry when organic 
matter is present.” 

Winters, discussing the New Iberia 
plant, states: “Taste and odors are 
likely to develop whenever basins 
are not cleaned often enough. A 
thorough cleaning of the tank at New 
Iberia is made at regular intervals; 
generous use of activated carbon has 
also been found helpful, particularly 
during the summer months.” 

Prechlorination is used to control 
algae at the New Iberia plant. As 
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chlorine (added to the raw water after 
aeration) had been used in the old 
basins with good results, it was also in- 
troduced in the new up-flow reservoir. 
Two things immediately became ap- 
parent: [1] the chlorine dosages ordi- 
narily used had to be increased as the 
suspended sludge created an additional 
chlorine demand, and [2] the chlorine 
was causing a great deal of turbidity 
in the suspended solids contact clari- 
fier effluent. The increased chlorine 
demand problem was easily resolved 
by increasing the chlorine dosage. The 
cause of turbidity, it was learned, was 
a too rapid oxidation of the ferrous 
iron in the raw water, which resulted 
in an aerated water lacking in sufficient 
cogaulant. After some experimenta- 
tion a point of application within the 
central pyramid was found where co- 
agulation could be properly and ef- 
fectively applied. 

Gallaher of Appleton, Wis., offers a 
possible explanation of and solution 
to taste and odor and chlorine demand 
problems in these units: “When or- 
ganic matter is present, taste and odors 
may result from the accumulation of 
sour sludge in the blanket. This may 
be prevented either by the elimination 
of dead spots so that no sludge in the 
blanket is retained indefinitely, or by 
use of activated carbon.” 

Sowden of Fergus Falls, Minn., of- 
fers another solution : “During the time 
of year when tastes and odors are a 
problem, carbon is fed directly into 
the influent of the suspended solids 
contact basin and is therefore trapped 
within the slurry. It has been noted 
that when carbon is not added to the 
influent for a time, tastes and odors 
increase noticeably after water has 
passed through the suspended solids 
contact basin, probably as a result 
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of the entrapment of organisms 
within the slurry. These become con- 
centrated in number and die, giving off 
their essential oils, thereby increasing 
tastes and odors.” 

Taylor of Ontario, Ore., observes: 
“Organic material in the sludge blanket 
will, without proper prechlorination, 
cause the blanket to become sour and 
carry over, resulting in an effluent tur- 
bidity of from 100 to 200 ppm. A 
sludge blanket loaded with decompos- 
ing organic material is always a breed- 
ing place for tastes and odors.” 

Milliken of Oregon writes, regard- 
ing the Lebanon, Ore., plant: “The 
sludge blanket reduces tastes and 
odors, but does not completely remove 
them. Activated carbon is used to aid 
this process and chlorine demand is 
consequently lessened.” Also, “Taste 
and odor removal is definitely im- 
proved. There is no noticeable effect, 
however, on subseqent chlorine de- 
mand, compared with standard coagu- 
lation basins.” 


Chemical Feed Interruption 


What ts the effect of interruptions of 
chemical feed on basin performance? 

This question was designed to de- 
termine what happens to slurry within 
the unit when chemical feed is inter- 
rupted for varying periods. One group 
indicates that there is no serious effect 
upon water quality resulting from 
short interruptions of chemical feed. 

For example, Faery of Wilson, 
N.Y., claims that no changes in water 
quality occur if interruptions last no 
more than 10 to 15 minutes. Simi- 
larly, DeFranco of Weirton, W.Va., 
says: “Interruptions in chemical feed 
have little effect on the effluent water 
coming from the basins; the interrup- 
tions never last more than two hours, 
however.” 
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O’Fallin of Forrest City, Ark. claims 
that “if the chemical feed interruption 
lasts from a few minutes to a half hour 
it will not hurt the operation as the 
slurry pool will ‘cushion’ the interrup- 
tion.” 

Trowbridge of Chandlerville, IIl., re- 
ports a change in effluent water char- 
acteristics but no serious basin upsets. 
“Interruptions of chemical feed cause 
slowly rising alkalinity and total hard- 
ness. As this change is quite slow— 
provided the feed is not interrupted for 
too long—no serious change will re- 
sult.” 

Sowden of Fergus Falis, Minn., like- 
wise supports this point of view. “The 
interruption of coagulant feeding seems 
to have no effect if the period of inter- 
ruption is not too great. Any stoppage 
of lime feeding is accompanied by an 
increase in turbidity and an increase in 
finished water hardness.” 

Burrock of the Minnesota & Ontario 
Paper Co. agrees with those that do not 
regard short interruptions of chemical 
feed as serious. “Basin performance 
is not affected by short interruptions 
in chemical feed. If the interruptions 
are of sufficient duration to change the 
pH appreciably, coagulation will be 
adversely affected.” 

Rossum of San Jose, Calif., offers a 
possible explanation for the basins’ be- 
havior. “Experience has indicated that 
if an overdose of coagulant is fed for 
a few hours, coagulation will continue 
for a short period even though coagu- 
lant feeding is discontinued.” 

In the opposing camp, several op- 
etators indicate that even short inter- 
ruptions in chemical feed were seri- 
ously detrimental to the quality of the 
effluent. 

Blesse of Jacksonville, Ill., expressed 
himself tersely: “An interruption in 
chemical feed is ‘rough.’ ” 
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Aerni of the Aluminum Co. of 
America, at Davenport, lowa, expands 
this point of view. “The effect of in- 
terruptions of chemical feed on basin 
performance is immediately evidenced 
by the loss of the sludge blanket and 
carryover of previously precipitated 
floc. A fairly long period is required 
to build up the sludge blanket again 
to obtain proper filtering with high 
turbidity in the effluent water.” 

Annen of the Winthrop-Stearns Co. 
reports that, “Chemical feed interrup- 
tions produce an upset of slurry pool 
level and high carryover less than 30 
minutes after stoppage. It requires 
one to two hours—longer in the winter 
—to build up effective slurry concen- 
tration after such a disturbance, or 
after draining.” 

Smith of Barker, N.Y., asserts that 
if chemical feed is discontinued for 


more than half an hour, the suspended 


solids contact clarifier must be shut 
down until the slurry pool has been 
rebuilt. 

Gallaher of Appleton, Wis., says, 
“If alum feed is reduced below the 
optimum, an immediate increase in 
hardness and cloudy effluent results. 
Decrease in lime feed to the point at 
which there is no excess results in a 
cloudy effluent.” 

Hackett of Williams Bay, Wis., 
similarly reports: “Interruptions of 
chemical feed result in a loss of slurry 
and complete disruption of plant op- 
eration.” 

Bailey of the Eastman Kodak Co. is 
also in general agreement : “If the alum 
feed is stopped for only 10 minutes, 
there is a noticeable carryover of floc 
to the filters and a deterioration of the 
blanket itself. Clay and lime feed in- 
terruptions do not have such a marked 
effect on the blanket, but wili also 
cause trouble.” 
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Buxton of the Western Cartridge 
Co. says: “If a chemical feeder fails 
in its operation, the entire sludge bed 
becomes roiled and mixes with all the 
water in the softener.” 

Crenshaw of the Spencer Chemical 
Co. says: “An interruption of chemical 
feed for more than fifteen minutes will 
cause serious upset of the sludge 
blanket.” 

Ehlers of Antigo, Wis., reports: 
“Interruptions in chemical feed have a 
very definite effect upon the perform- 
ance of the suspended solids contact 
softener ; such effects are apparent both 
chemically and physically. In order 
to keep a close check on the water 
being treated, therefore, the operators 
are required to make alkalinity titra- 
tions on the softener effluent at 20 
minute intervals.” 

Davis of Decatur, IIl., declares, “In- 
terruptions in chemical feed will cause 
an upset in the sludge blanket ; if this 
condition persists for an hour or more, 
the blanket will be lost entirely.” 

Milliken of Oregon writes that at 
Lebanon the sludge blanket goes over 
the weir within one hour after inter- 
ruption of the chemical feed. He also 
reports that at Albany, Ore., there is a 
very noticeable loss of sludge blanket 
in fifteen minutes to an hour. 

Swanger of Shelby, Ohio, offers the 
following additional observations : “In- 
terruptions of chemical feed have a 
definite effect on the operation of a 
suspended solids contact softener used 
in lime soda softening. The effect is 
not noticeable when the interruption 
is of short duration, but it does be- 
come apparent if the interruption con- 
tinues for any length of time. The 
particles in the slurry blanket become 
smaller when lime or alum doses be- 
come and remain too low. Effluent 
turbidity will then increase and soften- 
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ing will decrease. Variations in soda 
ash feed have less effect than lime or 
alum.” 

Winters, discussing both the New 
Iberia and Crowley, La., plants, calls 
attention to the effect of an interrup- 
tion of chemical feed on the sludge 
level. “It has been noted in both 
plants, that whenever there has been 
an interruption of chemical feed there 
has been a decrease in sludge density 
with a corresponding rise in the height 
of the suspended sludge.” 


Floc Carryover 


Unit performance can be judged by 
measuring the turbidity of the effluent 
water between any well developed, re- 
movable floc particles, and also the 
amount of floc carryover in the ef- 
fluent water. Because suspended 
solids contact basins are high rate 
units, the committee was interested in 
learning if there is any appreciable floc 
carryover in the effluent water, even 
when the water between the floc par- 
ticles was properly coagulated and of 
low turbidity. To obtain this informa- 
tion, the following inquiry was in- 
cluded in the questionnaire : 

What is the amount of floc carry- 
over and its effect on subsequent filtra- 
tion when the basins are operated at 
or near their designed rates? 

Most correspondents replied to this 
question that floc carryover, under 
average conditions of operation, is 
relatively unimportant. Usually it is 
very slight, particularly when the 
basins are operated within the specified 
detention periods. Floc which does 
carry over from the basins to the fil- 
ters seems to be, as a rule, readily fil- 
tered, allowing a clear filter effluent 
water. On those few occasions when 
appreciable quantities of floc or slurry 
reached the filter and chemical dosage 
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had been adequate, the only really 
important adverse effect, generally 
speaking, seemed to be in shorter filter 
runs. 

As Davis of Decatur, IIl., puts it: 
“When operated at 33 per cent above 
rated capacity, the plant produces, from 
a raw water with a turbidity of 250- 
300 ppm., an effluent with 1-3 ppm. 
turbidity. Higher turbidities cause an 
increase in carryover. The concentra- 
tor capacity of the basin will handle 
up to 750 ppm. and produce an effluent 
of 10 to 15 ppm. Beyond this point, 
difficulties are experienced.” 

Trowbridge of Chandlerville, 
writes: “This basin can be operated 
at peak capacity without serious floc 
carryover if the slurry concentration is 
between 10 and 20 per cent by volume. 
Higher concentrations cause high carry- 
over and short filter runs.” 

Sowden at Fergus Falls, Minn., re- 
veals a somewhat different point of 
view. “The floc carryover very sel- 
dom falls below 30 ppm. at the de- 
signed rate. This, of course, shortens 
filter runs.” 

Keller of Pinellas County, Fila., 
similarly maintains: “When the unit 
is operated close to its designed rate, 
larger carryover and higher wash wa- 
ter rates occur. This is more notice- 
able with lake water than with lake and 
well water mixtures.” 

Floc carryover offers no problem to 
Gallaher of Appleton, Wis.; a settling 
basin follows the suspended solids con- 
tact softener at this plant and “any 
settleable floc carried over from the 
sludge contact basins settles in this 
basin.” A similar situation exists at 
Minneapolis, Minn. Mellen writes: 
“Effluent turbidities at rates close to 
design have ranged from 20 to 60 ppm. 
The water is conditioned by the appli- 
cation of a coagulant and by settling 
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before sand filtration.” Both these re- 
ports suggest possible basin layouts in 
which very high sludge concentrations 
are needed in the suspended solids con- 
tact softener to produce chemical sta- 
bility. The floc or slurry carryover 
from the softener settles out in the 
secondary basins, thereby proventing 
any overloading of ‘the filters. 

Pratt of Process Engineers, Inc., re- 
ports a very interesting observation 
made at Pittsburg, Calif., on the effect 
of sunlight on floc carryover. “The 
slurry level is 7-10 ft. below the sur- 
face, usually between 8 and 9 ft. Little 
variation will occur in 24 hours. The 
operators report that the slurry level 
appears to drop at night and on cloudy 
days, and to rise again when sunlight 
returns. They do not feel that the 
slurry level can be controlled, as its 
characteristics are determined by the 
hydraulic design of the unit. The 
slurry usually expands and overflows 
the weirs at least once every 24 hours; 
this will last from 4 to 2 hours. Be- 
cause it is accompanied by no apparent 
or consistent circumstance which might 
explain the phenomenon, no means 
have been devised to control it.” 


Rate of Flow 


Another question asked was: 

What is the effect of changes in the 
rate at which water is pumped into the 
basins upon the quality of the effluent 
water when the basins are operated at 
designed rate, at half of designed rate 
and so on? 

Here again two opposing points of 
view were revealed. One was summed 
up by Davis of Decatur, Ill., who re- 
ports: “Rate of pumping has no effect 
upon operation. One can go from 50 
per cent of rated capacity to 133 per 
cent without any effect upon the opera- 
tion or the efficiency of the units. Of 
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course, the waste water flow must be 
controlled in proportion to pumpage 
and solids to be removed.” Aerni of 
the Aluminum Co. of America, at Dav- 
enport, Iowa, expressed almost the 
same view. “There is very little change 
in the quality of the effluent water when 
the basins are operated at or below 
designed rates. This statement, of 
course, is predicated on changes being 
made in operating equipment when 
flow rates change.” 

Ehlers of Antigo, Wis., also wrote: 
‘Experience has shown that the sus- 
pended solids contact softener can be 
operated at a rate of from 15 per cent 
over to 45 per cent under the designed 
maximum with very good results. Any 
deviations in the rate of flow would, 
however, make some change in the ef- 
fluent quality until detected by chemi- 
cal analyses and corrected by adjust- 
ing the feed machines.” 

The suspended solids contact sof- 
tener at the West Pennsylvania Water 
Co. filter plant is designed to adjust 
to sudden changes in flow. Because 
water levels are controlled automati- 
cally by “on” and “off” pump opera- 
tion, the influent rate into the unit is 
constantly changing. Douglas says of 
this operation: “When the plant is 
pumping 1,000 gpm., the rate of flow 
through the basin varies from 1,350 to 
480 gpm. and back again to 1,350 
gpm. within a 20-30 minute interval. 
This is quite a pronounced variation, 
but the suspended solids contact sof- 
tener absorbs the shock with ease, and 
the effluent turbidity remains constant. 
The only effect of these sudden changes 
seems to be a slight variation in the 
level of the sludge blanket.” 

Mellen of Minneapolis, Minn., also 
operating a suspended solids contact 
softener, affirms: “The plant is rarely 
operated at its designed rate, because 
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the basin capacity is greater than the 
demand. At half the designed rate, the 
effluent is not adversely affected by 
moderate rate changes.” 

Faery of Wilson, N.Y., stresses the 
need for properly regulated chemical 
feed to accommodate changes in flow. 

Several operators claim that the 
units can be subjected to changes in 
flow rates, but point out the need for 
changes in mixing speed commensurate 
with the change in flow rates. <A typi- 
cal report was received from Pratt of 
Process Engrs., who in describing the 
suspended solids contact clarifier at 
Pittsburg, Calif. wrote: “Although 
this unit operates at a fairly uniform 
flow rate, it has been found necessary 
to increase the rotor speed when the 
rate of flow increases above normal. 
This adjustment insures sufficient re- 
circulation for effective flocculation.” 
Buxton of the Western Cartridge Co. 
at Alton, IIl., has also observed: “The 
rate at which the suspended solids con- 
tact softener is operated, within de- 
signed limits, does not in any way af- 
fect quality as the speed of the dis- 
tributor arm is regulated to conform 
to the normal flow.” 

Gallaher of Appleton, Wis., operates 
two different makes of suspended 
solids contact softeners. In_ one, 
changes in rate have no apparent effect 
on the quality of the effluent, provided 
the designed capacity of the unit is not 
exceeded. In the other, agitation 
speeds must be varied in inverse ratio 
to the rate of flow in order to obtain 
best results. 

Eller of Junction City, Kan., has 
been able to compensate for changes in 
rates of flow by presetting the chemical 
feeders to accommodate the new rate 
15-30 minutes ahead of the rate of 
flow change. Presetting the chemical 
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feeders to provide for this change pro- 
duces very good results, he says. 

Other operators have indicated the 
desirability of avoiding all sudden in- 
creases in rates of flow. As Burrock 
of the Minnesota & Ontario Paper Co. 
reports: “Sudden increases in influent 
rate are apt to result in some floc carry- 
over to the filters. Unless the in- 
creased rate is foreseen and the vol- 
ume of sludge is decreased accordingly, 
a greater volume of floc may be carried 
into the sludge blanket at the low rate 
than can be carried at the higher rate.” 

Bailey of Eastman Kodak Co. ad- 
vises that changes in rate of flow 
should be made slowly: “When the 
rate is decreased from the designed 
rate, a small improvement can _ be 
noticed in the quality of the water. 
When the rate is increased from less 
than designed capacity to designed 
capacity, the increase must be accom- 
plished slowly to prevent upsetting the 
sludge blanket and thus lowering ef- 
fluent quality.” 

Hazelquist of the Weyerhaeuser 
Timber Co., treating Columbia River 
water in a suspended solids contact 
clarifier, has found, with low turbidity 
water, that best operation is obtained 
when rotor speed is reduced. 

A few operators have suggested the 
inadvisability of trying to operate the 
suspended solids contact basin at too 
low a rate. Crenshaw of the Spencer 
Chemical Co. expresses this point of 
view. “Due to the inherent design 
of this unit, it is not practical to oper- 
ate at lower than half the designed 
rate. Below this value, water is not 
distributed by the rotating header over 
the full area of the tank bottom. It 
may be brought from half to full rate 
in 500-gpm. increments every 30 min- 
utes.” Klinger of the Consolidated 
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Water Power and Paper Co. asserts 
that changes in rate of flow are less 
objectionable when the unit is operat- 
ing at designed rate than when it is 
operating at half the designed rate. 
“Sizeable surges at half of the designed 
rate seem to be more of a problem than 
at the designed rate, the reason being 
that slurry is usually thinner at lower 
rates and more difficult to keep in 
proper suspension.” 


Changes in Raw Water 


An inquiry parallel to the previous 
question was stated as follows: 

What is the effect of frequent and 
rapid changes in influent water char- 
acteristics upon the quality of effluent 
water? 

Those answering this question usu- 
ally referred to their previous an- 
swers about changes in rate of flow, 
stating that the effect was very much 
the same. 

Pratt, describing the suspended solids 
contact units at Martinez, Moss Land- 
ing, Pittsburg and Port Chicago, Calif., 
concludes: “Because of the short de- 
tention periods used, sudden changes 
in the physical or chemical character 
of raw water can be disrupting unless 
detected soon after their occurrence. 
Sudden changes in flow have definite 
hydraulic effects on the suspended 
slurries or sludges, expanding them as 
the flow increases. Operators prefer 
gradual increases for this reason.” 

Buxton of the Western Cartridge 
Co. requires the operators to make 
two-hour tests of influent water char- 
arteristics and consequent necessary 
adjustments in chemical dosages. At 
Decatur, Iil., Davis says: “Frequent 
changes in the character of the raw 
water treated will naturally call for 
changes in chemical treatment and 
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solids removed. Operators check the 
raw water every hour, if the weather 
indicates that there might be a change. 
Any material change will call for a 
change in treatment.” 

Rogers of Wister, Okla., finds that 
frequent and rapid changes in the char- 
acteristics of the incoming water will 
upset the operation of the plant, and 
result in floc carryover too extensive 
to be handled by the filters. 

Aerni of the Aluminum Co. of 
America at Davenport, Iowa, is able 
to deal with changes in raw water 
turbidity if such changes are not too 
rapid. “Suspended solids contact clari- 
fier effluents are consistently obtained 
with turbidities of less than 10 ppm. 
whether the raw river water has tur- 
bidity of 20 ppm or 600 ppm... . 
Frequent and rapid changes in influent 
water characteristics can be handled 
with very little change in the quality 
of the effluent waters if the change is 
not completed within a three- or four- 
hour period. Approximately that 
much time is required for the coagulant 
to take effect and for the sludge blanket 
to be built up within the basin.” 

The final question submitted by the 
committee was : 

To what extent are the suspended 
solids contact clarifiers applicable to 
highly turbid waters? 

The majority of the correspondents 
had no experience with highly turbid 
waters, and therefore did not answer 
this question. DeFranco of Weirton, 
W.Va., reports no difficulties with 
basins operating with a 300-ppm. tur- 
bidity in the influent water. Walvoord 
of Williamson, N.Y., similarly claims 
that a 300-ppm. turbidity causes no 
difficulty in his unit. 

Gallaher at Appleton, Wis., although 
reporting little difficulty with high tur- 
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bidities, states: ““Alum does not han- 
dle high turbidities well; activated 
silica might be used if the problem 
were constant. As it is not, trouble- 
some turbidity is reduced by the use of 
iron salts used in the post settling 
basin.” 

Mautino of Canton, IIl., whose lake 
water reaches a maximum turbidity of 
200 ppm., says: “Highly turbid water 
interferes with the functioning of the 
suspended solids contact basin because 
the turbidity settles to the bottom of 
the basins; under these conditions 
proper treatment cannot be secured. To 
clarify the turbidity a great deal more 
aluminum sulfate must be used and 
the amount of water treated must be 
reduced.” 

Buxton of the Western Cartridge 
Co., treating Mississippi River water 
at Alton, Ill. (maximum turbidity— 
8,000 ppm.), states: “This plant’s ex- 
perience indicates that the suspended 
solids contact clarifier of the type in 
use is eminently satisfactory for highly 
turbid water when operated as de- 
signed.” 

Voorheis of the Esso Standard Oil 
Co. at Baton Rouge, La., has obtained 
satisfactory clarification in the sus- 
pended solids contact clarifier when 
the raw water from the Mississippi 
River had a turbidity of 2,500 ppm. 

Crenshaw at the Spencer Chemical 
Co. similarly observes: “The upflow 
basins at this installation take water 
directly from the river intake; records 
show that results have been satisfac- 
tory up to 3,000 ppm. of turbidity. It 
is believed that installations likely to 
encounter high turbidities should be 
preceded by primary basins.” 

Although it is well known that tur- 
bidity in a basin influent does not af- 
ford a complete measure of the sus- 
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pended solids load on that basin, the 
conclusion of Davis at Decatur, IIL, 
should be of general interest: “With- 
out presettling basins for turbidities of 
1,000 ppm. or more, conventional treat- 


ment is preferable. The arrangement 
at this installation is such that the 
conventional plant can be used for 
pretreatment and settling of high tur- 
bidity, and the suspended solids con- 
tact basins for finishing treatment. 
The units will not handle highly turbid 
water (1,000 ppm. or over).” 

Wardrep of Jefferson City, Tenn., 
treating a raw water with turbidities 
up to 400 ppm., does not think the 
units are suitable for water continu- 
ously that turbid. “The operating cost 
of this type of basin for highly turbid 
water would be prohibitive.” 


Other Operating Experiences 


The committee in its inquiries to wa- 
ter treatment plant operators sought 
to discover other operating experiences 
which would be of use in compiling its 
report. Davis of Decatur, IIl., who 
sometimes operates a suspended solids 
softener in parallel with a conven- 
tional type plant, reports: “Bacterial 
removal is more complete with the sus- 
pended solids contact softener than 
with the conventional plant.” 

Rossum of the California Water 
Service, San Jose, Calif., writes: “This 
installation consists of a suspended 
solids contact clarifier of 3-mgd. ca- 
pacity and a conventional plant of 
6-mgd. capacity. On the whole, the 
performance of the suspended solids 
contact clarifier has been very satis- 
factory. The clarifier produces a 
noticeably superior effluent with the 
same chemical dose, although its ini- 
tial cost is very much smaller than 
a conventional plant of the same 
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capacity. On the other hand, the oper- 
ators had to learn how to operate it, 
and must give more attention to its 
operation than to the conventional 
plant. About twice a year the sludge 
blanket is lost and satisfactory water 
cannot be discharged to the filters for 
about 24 hours. The quality of the 
filtered water, however, has always 
been satisfactory.” 

Bailey of Eastman Kodak Co., treat- 
ing Lake Ontario water, says: “If pre- 
chlorination is not enough to give a 
free residual in the suspended solids 
contact clarifier effluent, there is a 
noticeable deterioration in the sludge 
blanket, causing large carryover and 
poor floc formation, and resulting in a 
light, unstable blanket.” 


Other Reports 


In addition to information received 
from water treatment plant operators, 
the committee has also availed itself 
of the experiences of public health and 
consulting engineers with the sus- 
pended solids contact units. 

Leaver reviewed the operations of 
suspended solids contact clarifiers at 
Ilwaco, Eatonville, Longview and 
Kelso, Wash. He reports that when 
chemical dosage and rates of flow are 
fairly constant, “generally satisfactory 
water is obtained.” On the other hand, 
the clarifiers do not lend themselves 
to treatment of water requiring changes 
in chemical dosages as do standard 
settling basins. 

Blumberg of California has written: 
“It has been demonstrated that these 
units can produce satisfactory water 
for filtration if they receive frequent 
and intelligent attention, and are not 
subject to sudden changes in flow. 
Because no treatment unit is any better 
than its operator, it is important that 
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the operator should be able to handle 
the unit at all times.” 

Muegge of Wisconsin says: “The 
upflow or sludge blanket type of unit 
functions effectively when used in sof- 
tening plants. Insufficient experience 
with units of this type prevents offer- 
ing any opinion of their suitability.” 

Gidley of West Virginia comments: 
“The upflow solids contact units ap- 
pear satisfactory for softening and iron 
removal, but the manufacturer’s rat- 
ings are too high. The units are be- 
lieved satisfactory for turbidity re- 
moval with some surface water sup- 
plies, but the retention period should 
be at least 2 hours. Installation should 
be made only where a skilled chemist 
or technically trained operator is avail- 
able.” 

A number of suspended solids con- 
tact units have been installed in Illi- 
nois. The experience of Klassen of the 
Illinois Health Dept. is therefore of 
particular interest. “Illinois now has 
more installations of these high-rate 
basins treating surface waters than 
well waters. About half of the surface 
water installations are provided with 
some type of pretreatment, such as 
that performed by a presettling basin, 
so that at times of excessively high 
turbidity, the water applied to the 
basins may be kept within the neces- 
sary limits for satisfactory operation. 
No difficulties have been observed in 
the treatment of ground waters con- 
taining iron. If magnesium is high, 
excess lime must be applied to obtain 
the proper degree of softening. The 
procedure is substantially the same as 
Such wa- 
ters produce sludge containing a high 
proportion of magnesium hydrates 
which are lighter than calcium carbo- 
nate. Proper adjustment of the sludge 
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concentration and judicious use of co- 
agulant usually make it possible to pro- 
duce a basin effluent of satisfactory 
clarity, prior to recarbonation or acid 
stabilization and filtration.” 
Devendorf of the New York State 
Board of Health indicates that ex- 
perience with suspended solids con- 
tact clarifiers has been good. He re- 
ports, in addition: “If the turbidity of 
the raw water changes rapidly, care 
must be exercised in operating this 
type of coagulation and settling equip- 
ment or inferior coagulation will re- 
sult. It is thought, however, that 
these inferior results differ in no way 
from those which would be obtained 
from normal coagulation and settling 
if coagulant feed were not adjusted to 
meet the demand of the raw water.” 
Cox, also of New York, adds: “All 
of the upward flow basins used in New 
York State so far have given gratify- 
ing results, although they are not op- 
erated by trained chemists or engi- 
neers. These results have been se- 
cured in spite of rapid changes in the 
character of the raw water. District 
health engineers observing the opera- 
tion of these units have concluded 
that they are as flexible and satisfac- 
tory as conventional sedimentation 
basins. This department is inclined to 
believe, however, that the effectiveness 
of the clarification achieved with this 
unit has encouraged underdesign on 
the part of the manufacturers, and ac- 
ceptance of this situation by many de- 
signing engineers. Obviously, any 
delay in coagulation caused by low 
water temperatures or inadequate co- 
agulant dosage would result in the pas- 
sage of floc from a unit in which the 
total period of treatment, including 
flocculation and clarification, is only 
60 minutes, as compared with the 
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several or more hours afforded by 
conventional basins. This department 
therefore advocates the use of some- 
what larger units, and a reduction in 
the designed rate of flow when smaller 
plants are under consideration, to as- 
sure a total period of 14 hours.” 

Beck of the Alabama State Board of 
Health offers the following informa- 
tion: “Minimum requirements adopted 
by the Alabama State Board of Health 
do not permit the use of sludge blanket 
water purification equipment for treat- 
ing surface water. This equipment 
may be used only for mineral removal 
and softening. For bacterial and tur- 
bidity removal from surface waters, it 
is required that the settling basins have 
a theoretical detention period of 6 
hours, based on a permissible filtration 
maximum of 2 gpm. per sq.ft. of sand 
area.” 

Farrell of Tenn. states: ‘“Unsatis- 
factory experiences with early models 
of this type installed in public water 
supply plants have resulted in the dis- 
approval of this type of equipment for 
coagulation and sedimentation of water 
from surface sources. The state does 
not have any units of this type treat- 
ing well water supplies ; however, there 
are three units in operation which treat 
water from surface sources.” 

Ehlers of the Texas State Dept. of 
Health writes: “An upflow basin of 
the type installed at Mineral Wells, 
Georgetown and Temple, requires more 
skilled operating attention, than do con- 
ventional sedimentation basins. Fur- 
thermore, the upflow basins are subject 
to more operating failures than the 
conventional basins and produce less 
satisfactory results with water supplies 
of varying chemical and physical char- 
acteristics. The policy of the depart- 
ment has been to limit approval of 
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plans for upflow basins to installations 
in which the raw water supply is ob- 
tained from ground water sources. 
The department does not object to the 
use of these basins for treatment of a 
surface water supply if the city in- 
volved insists on its installation and 
the manufacturer of the unit will pro- 
vide a five-year performance bond. 
The latter requirements are waived, 
however, if the retention period of the 
upflow basin, or the combined sedi- 
mentation facilities of the plant, is at 
least six hours.” 

Although the committee is not aware 
of any widespread use of the units as 
completely automatic water treatment 
plants, the following statement from 
Poole of Indiana should be of interest. 
“One thing is certain. Upflow basin 


plants cannot be converted into auto- 
matic robots which will run themselves. 
This is especially true of clarification 


plants. With all the automatic equip- 
ment available, the operator must still 
devote his time and skill to the proc- 
ess.” 

A. P. Black of the University of 
Florida, who has had a good deal of 
experience with these units in Florida 
and elsewhere, writes: “These units 
were originally designed for water sof- 
tening by the lime or lime-soda process, 
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and when so employed they provide, 
possibly better than the older units, the 
theoretical conditions under which the 
reactions involved can approach com- 
pletion. They do not, however, appear 
to offer any theoretical advantage over 
the older units for coagulation.” 

Ordelheide, of the Missouri State 
Division of Health, asserts: “The 
equipment functions best as a softener 
of high calcium bicarbonate water of 
low magnesium content, or if the de- 
gree of softening desired does not 
necessitate removal of magnesium. 
With water of this type, more soften- 
ing per unit of lime can be obtained 
than in conventional basins. The units 
should be confined to softening plants 
where the raw water quality is con- 
stant, the pumping rate uniform and 
water temperature relatively constant. 
A supplementary settling basin to re- 
ceive the effluent from the upflow unit 
is desirable, for even under the best 
of conditions these units are tricky in 
performance. At present, the division 
is approving the equipment for soften- 
ing, but not for the clarification of 
surface waters.” 
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tion Plant, Wyandotte, Mich. 


ORE than two years have passed 

since the original installation of 
a residual chlorine recorder at the 
Wyandotte filter plant. One year of 
operation sufficed to convince the plant 
operators that, at last, an instrument 
was available for adequate and accurate 
control of the chlorination process for 
water purification. The installation 
was the first in the state of Michigan 
and the first to be used with raw water 
containing a high degree of sewage 
and industrial waste pollution. 

The instrument takes a small, con- 
tinuous sample of the water to be 
tested and, by measuring a function 
of the chlorine residual in the water, 
records the residual value directly in 
parts per million on a 24-hour chart. 
This affords both a continuous, visi- 
ble indication of the residual and a 
daily chart which may be filed as a 
permanent record. The instrument 
can be used to operate signal lights or 
an alarm system to indicate any given 
maximum or minimum residual. A 
remote residual indicator can be used 
to give direct residual readings at a 
point or points some distance from the 
instrument. The instrument measures 
either the total chlorine residual or the 
free available chlorine residual, but it 
does not feed or control the chlorine. 
The recorder values are set and peri- 
odically checked by means of an am- 
perometric titrator. 


Amperometric Residual Chlorine Recording 
By George J. Hazey 


A paper presented on October 26, 1950, at the Michigan Section Meet- 
ing, Detroit, Mich., by George J. Hazey, Chief Operator, Water Filtra- 
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The source of raw water is the 
Wyandotte Channel of the Detroit 
River. The channel, which is approxi- 
mately 1,000 ft. wide, and about 30 ft. 
deep at the intake pipe location, carries 
only 26 per cent of the total river flow, 
but this includes practically all of the 
shore line pollution. Because Wyan- 
dotte is immediately south of the in- 
dustrial empire of Detroit, it receives 
industrial wastes from a wide variety 
of sources. Phenolic type compounds 
are ubiquitous, and an indication of 
the sewage pollution is given by the 
coliform index, which varies from 2,300 
to 1,000,000 per 100 ml. Turbidities 
average 25 ppm. and reach a maximum 
of 290 ppm. 


Treatment 


Production at Wyandotte averages 5 
mgd., and the water is treated by free 
residual chlorination, coagulation with 
liquid alum, and, after mixing in a 
basin with over-and-under type baffles, 
is settled and filtered. Chlorine di- 
oxide is applied after filtration. 

When the temperature of the raw 
water is 55°F. or higher, no difficulty 
is experienced with chlorophenols. Be- 
low this point, however, difficulties be- 
gin, and the problem is intensified as 
the temperature drops. If the pollu- 
tion remained constant in its concen- 
tration, it could be easily treated, but 
the problem is complicated by the fact 
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that it is impossible to predict when 
the pollution will reach the plant, what 
its concentration will be, or how long 
it will last. Pollution will usually ar- 
rive in “slugs” which are characterized 
by increased concentrations of oils, 
phenolic pollutants and ammonias, and 
which can last from five minutes to 
48 hours. 

Prior to the installation of an am- 
perometric recorder, the staff of the 
Wyandotte plant found it impossible, 
for practical reasons, to make continu- 
ous studies of the concentrations of 
various types of waste. Because of the 
variability of these concentrations, the 
studies would be of no use in control 
practice. A considerable number of 
samples would have to be analyzed to 
determine peak loads, and the time 
required for the analyses would permit 
too much undertreated water to pass 
through the plant. In analyses that 
were made, however, phenol was found 
to average between 50 and 150 ppb. 
and the ammonia concentration to vary 
from 0.03 ppm. to as high as 0.50 ppm. 
Because no representative analyses 
could be made, the basic laboratory 
work was confined to confirming fac- 
tors affecting chlorine residuals, am- 
monia concentrations and the presence 
or absence of a strong medicinal taste 
or odor in the finished water. The 
chlorine demand of the water, on the 
basis of chlorine required to give 0.50 
ppm. free chlorine residual at the plant 
tap, ranged from 16 to 120 Ib. per mil- 
lion gallons of water (2-15 ppm.). 
Normally chlorine dosages were 
changed 15 times daily, with a peak 
of 36 times. 

Chlorine dioxide treatment was posi- 
tive in its action for the removal of 
chlorophenols, but again there was no 
means of control. The concentration 
of chlorophenol could not be meas- 
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ured, nor was a rapid and positive test 
for residual chlorine dioxide available. 
Tasting the water afforded the only 
test that could be used under these 
conditions. 


Plant Operating Control 
Both the orthotolidine and _ the 
orthotolidine-arsenite tests were used 
TABLE 1 


Chlorine Residual Seven Minutes 
After Application 


Residual 
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1:00 a.m. 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 
9:00 
10:00 
11:00 
12:00 
1:00 
2:00 
3:00 
4:00 
5:00 
6:00 
7:00 
8:00 
9:00 
10:00 
11:00 
12:00 
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to determine chlorine residuals, al- 
though at first no constant relation- 
ship could be established between taste 
and type of residual. Because of the 
rapid fluctuation of the chlorine de- 
mand, correlating the test findings with 
the various sampling points in the 
plant, such as the mixing chamber, the 


ppm. 
1.10 
0.90 
0.90 
1.10 
0.90 
1.00 
1.00 

1.00 
1.00 im 
0.70 
1.70 
0.80 
ae 1.20 a 
0.90 
0.40 1.20 
1.60 2.00-+ 
1.70 2.00+ 
1.70 2.00+ 
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applied water at the filters and the tap 
water, proved rather difficult. To offset 
these difficulties, an intensive residual 
check program was set up at the mix- 
ing chamber, the water being sampled 
after four minutes’ contact with the 
chlorine. It was found, with this 
method, that, although the total chlo- 
rine residual was about the same, the 
free chlorine residual varied consider- 
ably, as shown in Table 1. 

The tests also indicated that a free 
chlorine residual of less than 0.90 ppm. 
at this point in the mixing chamber 
would produce a water with chloro- 
phenolic taste and odor. They indi- 
cated too that a much closer check 
would have to be made on the chlorine 
demand to determine just when it 
changed and to what degree, during a 
24-hour period. Figure 1 shows how 
chlorine dosage is affected by changes 
in chlorine demand. 

It was found, in studying the chlo- 
rine demand graphs, that the greatest 
changes in chlorine demand followed a 
daily time pattern, occurring shortly 
after 3:00 p.m., but that they varied 
in degree. Instead of checking resid- 
uals every hour, therefore, checks were 
instituted at 15-minute intervals after 
3:00 p.m. The results were surpris- 
ing, and showed all types of flash de- 
mands of short and long duration, usu- 
ally within the original hourly chlorine 
checks. The new routine helped con- 
siderably to eliminate unpleasant tastes, 
but, at a 5-mgd. rate, a delay of even 
15 minutes can allow a great deal of 
water to go untreated for taste and 
odor control. Furthermore, although 
the period of greatest difficulty was 
taken care of, it was difficult to keep 
operators checking residuals constantly 
and to maintain plant operations as 
well. All of the water could not be 
overtreated in order to guard against 
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sudden changes. Fortunately, the op- 
erators were able, after some experi- 
ence, to judge quite accurately the 
dosage of chlorine needed to maintain 
a free residual during the difficult 
periods. 

What was needed at this juncture 
was some method which would reduce 
the time required for a continuous re- 
sidual check, and so enable all demand 


90 


Chiorine Applied—Ib./mil.gal. 


8 


12 4a 8 12 4 8 12 
AM. Noon P.M. 
Time 


3 


Fig. 1. Chlorine Demand of Raw Water 

The variability of chlorine demand is 

greatest after 3 p.m. each day, and ex- 

treme changes in dosage may be required 
to cope with the fluctuations. 


changes to be noted and corrected as 
quickly as they occurred. It was felt 
that, if this could be accomplished, the 
problem could be solved by chlorine, 
and the need for chlorine dioxide treat- 
ment reduced. The cost of chlorine is, 
after all, 10.25¢ per pound (in 150-Ib. 
cylinders), whereas the cost of chlo- 
rine dioxide is 86.25¢ per pound. A 
reduction in cost would undoubtedly be 
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desirable; however, the primary con- 
cern remained the elimination of unde- 
sirable tastes and odors. 


The Residual Recorder 


At this point it was felt that the 
Wallace and Tiernan amperometric re- 
sidual chlorine recorder might provide 
the most complete solution to the prob- 
lems encountered. Two major diffi- 
culties presented themselves, however. 
First, to use the mixing chamber as a 
sample point would involve deposition 
of alum floc on the electrodes, thus 
affecting the operation. Second, the 
high turbidities of the Wyandotte wa- 
ter supply would probably plug the 
recorder’s residual measuring cell. To 
eliminate alum coating of the electrode, 
the application point of alum could be 
relocated to obtain a sample which was 
only chlorinated. Although no definite 
answer to the turbidity problem was 


found, it was finally agreed that the 
instrument should be put into opera- 
tion as the best means of determining 


its efficiency. The installation, under 
the supervision of Wallace & Tiernan 
Co. engineers, was made on October 5, 
1948. The recorder was placed on the 
tap water line to familiarize the staff 
with the operation of the instrument. 
Figure 2 shows the recorded residual 
chlorine. The fairly uniform line pre- 
sents proof that the additional vigilance 
given to frequent sampling at the mix- 
ing chamber was paying dividends. 
Figure 3 outlines the variable chlorine 
demand of the raw water for the same 
period. 

Following a short period of opera- 
tion, tests in raw-water sampling were 
begun. A pump was installed to main- 
tain the flow and pressure required. 
The sample point selected followed 
chlorination but preceded application of 
alum. The recorder functioned per- 
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fectly at first, but suspended material 
in the water gradually plugged the elec- 
trode cell and reduced the water flow 
required for accurate residual meas- 
urement. It must be borne in mind 
that, as this was the first installation 
ever made under the conditions pre- 
vailing at Wyandotte, it was not known 
what dirt in the water would do to the 
electrode. After experimenting with 
many types of filters, the Cuno * metal 
filter, which could be cleaned in op- 
eration either by hand or motor, was 
found to work best. The motor-driven 
method was the one selected because it 
could be set to operate intermittently 
or continuously, as the need required. 
After its installation, there were no 
further difficulties due to turbidity. 
The sample supply line from pump 
to recorder was arranged so that the 
pump would deliver water to the filter, 
and from the filter to the residual meas- 
uring cell assembly. The balance of 
unfiltered water was to be bypassed 
through the bottom of the filter. This 
method of operation affords two defi- 
nite advantages: it maintains a con- 
stant flow from the pump, thereby re- 
ducing the flow time from point of 
sampling to point of recording, and it 
maintains a continuous flushout of ma- 
terials removed by the filter. The 
filtering problem was conquered. At 
no time was there any trouble with 
the recorder itself. The instrument is 
checked weekly, the sample pump is 
overhauled twice a year and the filter 
is renewed once a year at minor cost. 
Figure 2, the recorder chart of a day’s 
run, shows where the residual dropped 
below the 1.0-ppm. alarm point and 
how quickly recovery was effected. 
As stated previously, 0.90 ppm. free 
chlorine residual at the mixing chamber 


* A product of Cuno Eng. Corp., Meriden, 
Conn. 
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Fig. 2. Residual Chlorine Records 


Permanent records of the residual chlorine in the finished water are provided by 24- 

hour charts. The relatively uniform residual in the lower chart indicates how ef- 

fectively variations in chlorine demand of the raw water, shown in Fig. 3, were being 

controlled. The top chart illustrates how quickly recovery was effected after the re- 
sidual dropped below the 1-ppm. alarm point. 
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sample point gave a finished water 
without chlorophenol taste and odor. 
To allow a safety factor, 1.0 ppm. was 
designated as the danger point for con- 
trol, and the alarm system was adjusted 
accordingly. Any time that the resid- 
ual drops below this point the alarm 
system alerts the operator to the change 
in the chlorine demand of the raw wa- 
ter. After adjusting the chlorine dos- 
age, the operator need only watch the 
progress of the residual on the recorder 
chart. Only three minutes are re- 
quired to show residual change on 
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Fig. 3. Chlorine Demand of Raw Water 


Considerable variations in dosage were 
required to produce the residuals recorded 
in the top chart of Fig. 2. 


the chart after the chlorine dosage is 
changed. If necessary, the time ele- 
ment can be reduced still further, a 
decided improvement over the earlier 
method which involved making many 
residual determinations by time-con- 
suming colorimetric methods, and 
which was subject to difficulties from 
combined chlorine and _ interfering 
agents. The plant’s operators have 
placed complete reliance in the resid- 
ual recorder, and, with its aid, they 
have done a magnificent job of elimi- 
nating undesirable tastes and odors in 
the finished water. 
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Benefits 


A number of benefits can be attrib- 
uted to the use of the residual chlorine 
recorder at Wyandotte. These can be 
enumerated as: 

1. Elimination of 
tastes and odors. 

2. Accurate recording of free chlo- 
rine residual, in parts per million, in 
daily, permanent form. 

3. Prechlorination control which is 
visible at all times. 

4. The recording of sudden changes 
in raw water demand for future checks. 

5. An instant alert of operating per- 
sonnel, by means of an alarm system, 
to any sudden changes in the raw wa- 
ter chlorine demand. 

6. An even residual 
throughout plant. 

7. Reduction of chemical costs by 
the avoidance of overtreatment. 

8. A check on operating personnel 
chlorination practice, such as the in- 
creasing of chlorine dosage before 
increasing pumpage rate and the de- 
creasing of pumpage rate before reduc- 
ing chlorine dosage. 

9. Prevention of chlorophenolic tastes 
and odors by means of chlorine at less 
than the cost of chlorine dioxide treat- 
ment. 

10. The maintenance of a free chlo- 
rine residual at all times, regardless of 
the intensity of the slugs, without re- 
sort to jar tests for chlorine demand 
and to analyses for phenolic or am- 
monia concentrations. 

Ruchhoft and Ettinger (1) give a 
very interesting outline of the prob- 
lems involved in maintaining a free 
residual when phenolic pollutants and 
ammonias are variable in concentra- 
tion. They also state that chlorination 
for chlorophenolic taste removal might 
not be easy and would require care- 
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ful and continuous laboratory control. 
The author certainly agrees that the 
problem is difficult. Operating experi- 
ence has proved that unless free chlo- 
rine exists above the breakpoint, with 
the phenols and ammonias reduced to 
zero, chlorophenolic tastes and odors 
are present. It was also found, inci- 
dentally, that rechlorination of chloro- 
phenols is ineffective. 

Two years of experience with auto- 
matic residual chlorine recording has 
substantiated the writer’s faith in chlo- 
rination control at the mixing chamber, 
immediately after the chlorine is ap- 
plied. Control of chlorination for the 
prevention of chlorophenolic tastes and 
odors has now been shown to be rela- 
tively simple, and the burden of re- 
sponsibility for the greatest share of 
careful and continuous laboratory con- 
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trol may be delegated to the instrument 
known as the “Amperometric Residual 
Chlorine Recorder.” 
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Tentative Regulations Governing Water Service 
California Section Report 


The California Section, at its meeting on October 27, 1950, received and approved 


the report of a special committee on “Regulations Governing Water Service.” The 
resolution of adoption reads: 


WHERERAS a greater degree of uniformity than now exists among the regulations of the 
various water utilities is generally agreed to be desirable; and 

Wuereas the Chairman, after appropriate action by the Executive Committee of the 
California Section of the American Water Works Association, appointed a Committee to 
prepare Tentative Water Service Regulations; and 

WuereEas said Committee, with the assistance of the Executive Committee of the Cali- 
fornia Section of the American Water Works Association, has prepared and arranged for 
circulation of copies of said Tentative Water Service Regulations to members of the Cali- 
fornia Section; and 

Wuereas these Tentative Water Service Regulations have been discussed before members 
of the Association in Sacramento, Calif., on Oct. 27, 1949; in Santa Crus, Calif., on Apr. 17, 
1950; and further discussed before the members at a meeting in San Diego, Calif., on Oct. 
25, 1950; 

Now, THEREFORE, BE IT RESOLVED that in order to provide for a greater degree of uni- 
formity of regulations among the water utilities, these Tentative Water Service Regulations 
are reasonable and necessary; and 

BE IT FURTHER RESOLVED that the California Section of the American Water Works 
Association adopt these Tentative Water Service Regulations as a pattern to be followed by 
California water utilities in the preparation of their regulations. 


The Committee charged with the task of preparing the text included: 

William C. Welmon, Chairman, Secretary & Chief Accounting Officer, Southern 
California Water Co., Los Angeles. 

Robert C. Kennedy, Chief Engr., East Bay Municipal Utility Dist., Oakland. 

John C. Luthin, Supt., Water Dept., Santa Cruz. 

Frederick Schafer, Administrative Aid, Long Beach Water Dept., Long Beach. 

It will be noted that the report is intended to be a guide to California Water Utilt- 
ties in preparation of a revision of water service regulations. 

This material is published in the JourNaAt for the information of all water works 
executives who may be concerned with revision of their present regulations. 


Sec. 1—Definition of Terms Date of presentation: The date upon 
Applicant: An individual or agency ap- which a bill or notice is mailed or 
plying for water service. delivered personally to the customer. 
Utility: The public utility or publicly Domestic service: Provision of water 
owned utility named herein. for household residential purposes, 
Customer: An individual or agency of including water for sprinkling lawns, 
record receiving water service from gardens and shrubbery; watering 
the utility. livestock; washing vehicles; and 
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other similar and customary pur- 
poses. 

Fire protection service: Provision of 
water to premises for automatic fire 
protection. 

Flat rate service: Provision of water in 
unmeasured quantities. 

Commercial service: Provision of wa- 
ter to premises where the customer 
is engaged in trade. 

Flat rate: A fixed periodic charge for 
an unmetered service. 

Industrial service: Provision of water 
to a customer for use in manufactur- 
ing or processing activities. 

Irrigation service: Provision of water 
for commercial agricultural, flora- 
cultural or horticultural use. 

Main extensions: Extension of distri- 
bution pipelines, exclusive of service 
connections, beyond existing facili- 
ties. 

Mains: Distribution pipelines located 
in streets, highways, public ways or 
private rights of way which are used 
to serve the general public. 

Meter rate service: Provision of water 
in measured quantities. 

Municipal or public use: Provision of 
water to a municipality or other pub- 
lic body. 

Premises: The integral property or 
area, including improvements there- 
on, to which water service is or will 
be provided. 

Public utilities commission: The Cali- 
fornia Public Utilities Commission. 

_ Service connection: The pipe, valves 
and other facilities by means of 
which the utility conducts water 
from its distribution mains to and 
through the meter, or to the curb 
stop or shutoff valve on an unme- 
tered service connection. 

Tariff schedules: The entire body of 
effective rates, rentals, charges, and 

regulations, as set forth herein. 
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Tariff sheet: An individual sheet of 
rate schedules and regulations. 

Temporary service: A service for cir- 
cuses, bazaars, fairs, construction 
work, irrigation of vacant property, 
and similar uses, that because of 
their nature will not be used stead- 
ily or permanently. 


Sec. 2—Service Area 


The area in which service is or will 
be furnished by a utility may be de- 
scribed, for those under municipal own- 
ership, as a political subdivision or the 
area extending to the “city boundary 
line,” or the limits may be fixed by 
ordinance. 

For a privately owned utility, the 
area covered by the “Certificate of 
Public Convenience and Necessity”’ is- 
sued by the Public Utilities Commis- 
sion should be designated as the serv- 


ice area. 


Sec. 3—Description of Service 
A. Supply 


The utility will exercise reasonable 
diligence and care to deliver a con- 
tinuous and sufficient supply of water 
to the customer at a proper pressure, 
and to avoid any shortage or interrup- 
tion in delivery. 


B. Quantity 

When furnished for human con- 
sumption, the utility will endeavor to 
supply a safe and potable water at all 
times. 


C. Classes of service 

All services installed by the utility 
will be classified as follows: 
1. Residential 
2. Commercial 
3. Industrial 
4. Irrigation 
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5. Municipal or public use 
6. Fire protection. 


D. Types of service 


The types of service available from 
the utility are: 

1. Flat rate. 

2. Metered rate. 

3. Seasonal or summer resort. 

4. Temporary. 


Sec. 4—Application for Service 
A. Application 


Each applicant for water service will 
be required to sign a form provided 
by the utility, setting forth: 

1. The date and place of application. 

2. The location of premises to be 
served. 

3. The date on which the applicant 
will be ready for service. 

4. Whether the premises have ever 
before been supplied by the utility. 

5. The purpose for which the service 
is to be used. 

6. The size of service. 

7. The address to which bills are to 
be mailed or delivered. 

8. Whether the applicant is an 
owner or tenant of, or agent for, the 
premises. 

9. The rate schedule desired, if op- 
tional rates are in effect. 

10. An agreement to abide by all 
regulations of the utility. 

11. Such other information as the 
utility may reasonably request. 


The application is merely a written 
request for service and does not bind 
the applicant to take service for any 
period of time longer than the one upon 
which the rates and minimum charges 
of the selected rate schedule are based ; 
neither does it bind the utility to give 
service, except under reasonable con- 
ditions, 
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B. Individual Liability for Joint 
Service 
Two or more parties who join to 
make application for service shall be 
jointly and individually liable and shall 
be sent single periodic bills. 


C. Changes in Customer's Equipment 


Customers making any material 
change in the size, character or extent 
of the equipment or operations utiliz- 
ing water service, or whose change in 
operations results in a large increase 
in the use of water, shall immediately 
give the utility written notice of the 
nature of the change and, if necessary, 
amend their application. 


Sec. 5—Special Contracts 


Contracts, other than applications, 
may be required prior to service, under 
the following conditions: 


1. When required by provisions con- 
tained in a filed rate schedule. The 
duration of the contract will be that 
specified in the schedule. 

2. When construction of special ex- 
tension facilities is necessary. 

3. For temporary service. 

4. For standby service or 
service. 

5. For connections with other quali- 
fied utilities. 


Sec. 6—Special Information 
Required 
A. Contracts 


Each contract for water service will 
contain the following provision: 

“This contract shall at all times be 
subject to such changes or modifica- 
tions by the Public Utilities Commis- 
sion (or by the governing Board) as 
said Commission (or Board) may, 
from time to time, direct in the exer- 
cise of its jurisdiction,” 
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B. Customers’ Bills 


On each bill for water service ren- 
dered by the utility to its customers 
will be printed in substance the regu- 
lation on discontinuance and restora- 
tion of service: 

“Tf this bill is not paid within fifteen 
days after presentation, service may be 
discontinued. A cash deposit and a 
reconnection fee may be required to re- 
establish service.” 


C. Deposit Receipts 


Each receipt for a cash deposit to 
establish or reestablish credit for serv- 
ice will contain the following  state- 
ments : 

“This deposit will be applied to un- 
paid balances if service has been dis- 
continued by the utility because of non- 
payment of bills and the full amount 
shall be reestablished before service 
will be resumed. 

“This deposit, less the amount of 
any unpaid water bills, will be re- 
funded, without interest, on discon- 
tinuance of service. After the deposit 
has been held for twelve consecutive 
months, provided service has been con- 
tinuous and all bills for such service 
have been paid promptly, the deposit 
will be refunded without application.” 


Sec. 7—Credit Establishment 
A. Establishment of Credit 


Each applicant, before receiving me- 
tered service, may be required to es- 
tablish his credit by either of the fol- 
lowing methods: 


1. A cash deposit to secure payment 
of his water bills as prescribed in the 
regulation on deposits. 

2. Use of service for more than a 
year, during the last twelve months of 
which the customer paid all water bills 
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promptly without disconnection for 
nonpayment. 


B. Reestablishment of Credit 


To reestablish his credit, a customer 
will be required to pay all back bills 
up to the time service was discontin- 
ued. He may be required to pay a re- 
connection charge and make a cash de- 
posit as described in the regulation on 
deposits. 


Sec. 8—Deposits 
A. Establishment of Credit 


1. Metered service. The amount 
required to establish credit for metered 
service shall equal twice the estimated 
average of the periodic bill, but shall 
not be less than $2.50. 

2. Flat rate service. No deposit 
shall be required for flat rate service, 
except as is provided for temporary 
service. 


B. Reestablish Credit 


1. To reestablish credit, customers 
must deposit an amount equal to twice 
the estimated average of the periodic 
bill, but not less than $2.50. 


C. Unpaid Accounts 


Deposits prescribed herein may be 
applied to unpaid bills for water service 
when such service has been discon- 
tinued. 

1. The utility may require the cus- 
tomer to redeposit a specified amount 
before rendering water service again. 


D. Refund or Disposition of Deposits 


This deposit, less the amount of any 
unpaid water bills, will be refunded, 
without interest, on discontinuance of 
service. After the deposit has been 
held for twelve consecutive months, 
provided service has been continuous 
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and all bills for such service have been 
paid promptly, the deposit will be re- 
funded without application. 


Sec. 9—Notices 
A. Notices to Customers 


Notices from the utility to a cus- 
tomer will normally be given in writ- 
ing, and either delivered or mailed to 
him at his last known address. 

Where conditions warrant and in 
emergencies, the utility may resort to 
notification either by telephone or 
messenger. 


B. Notices From Customers 


Notice from the customer to the 
utility may be given by him or his 
authorized representative orally or in 
writing [1] at the utility’s operating 
office, [2] to an employee of the utility 
or [3] to an agent duly authorized to 
receive notices or complaints. 


Sec. 10—Service Connections and 
Meters 


A. Service Connections 


The utility * will, at its own expense, 
furnish and install a service of such 
size and at such location as the appli- 
cant requests, provided such requests 
are reasonable; the service will be in- 
stalled from its water distribution main 
to the curb line or property line of the 
premises which may abut on the street, 
on other thoroughfares, or on the util- 
ity right-of-way or easement. 

The utility ¢ will furnish and install 
a service of such size and at such loca- 
tion as the applicant requests, provided 
such requests are reasonable ; the serv- 
ice will be installed from its water dis- 
tribution main to the curb line or prop- 


* Applies only to privately owned utilities. 
+ Applies only to publicly owned utilities. 
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erty line of the premises which may 
abut on the street, on other thorough- 
fares, or on the utility right-of-way or 
easement. Charges for new services 
are payable in advance and shall be as 
follows : 


Sise of Service Charge 
}-in. 
1-in. 

14-in. 
2-in. 

For services larger than 2 in. the 
applicant will be billed for the actual 
cost of installation exclusive of the 
meter. 

Only duly authorized employees or 
agents of the utility will be permitted 
to install a service connection from 
the utility’s main to the customer’s 
premises. 


B. Meters 


1. Meters, when authorized, will be 
installed at the curb, at the property 
line, or in sidewalk basements, and 
shall be owned by the utility and in- 
stalled and removed at its expense. 

2. No rent or other charge will be 
paid by the utility for a meter or other 
facilities, including housing and con- 
nections, located on a customer’s 
premises. 

3. All meters will be sealed by the 
utility at the time of installation, and 
no seal shall be altered or broken ex- 
cept by one of its authorized employees 
or agents. 

4. The utility reserves the right to 
meter any service and apply the estab- 
lished metered rates. 


C. Change in Location of Meters or 
Services 


Meters or services moved for the 
convenience of the customer will be 
relocated at the customer’s expense. 
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Meters or services moved to protect 
the utility’s property will be moved at 
utility expense. 


D. Changes in Size of Meter 


Permanent changes in the size of 
meters on existing services will be made 
without charge to the customer. For 
each subsequent change in size made 
within any 18-month period the fol- 
lowing charge will be made: For any 
change in size of in. up to and in- 
cluding 2 in. meters, the sum of $2.50 
will be charged; for larger meters the 
actual cost will be charged. 


E. Ownership 


The service connection, whether lo- 
cated on public or private property, is 
the property of the utility, and the util- 
ity reserves the right to repair, replace 
and maintain it, as well as to remove it 
upon discontinuance of service. 


F. Maintenance 


The service connection, including 
the meter and the meter box, will be 
repaired and maintained by the utility 
at its expense, but the utility is not 
responsible for the installation and 
maintenance of water lines beyond the 
end of its service. 


Sec. 11—Multiple Units 


A. Number of Services to Separate 
Premises 


Separate premises under single con- 
trol or management will be supplied 
through individual service connections 
unless the utility elects otherwise. 


B. Service to Multiple Units 


Separate houses, buildings, living or 
business quarters on the same premises 
or on adjoining premises, under a sin- 
gle control or management, may be 
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served at the option of the applicant 
by either of the following methods: 

1. Through separate service connec- 
tions to each or any unit provided that 
the pipeline system from each service is 
independent of the others, and is not 
interconnected. 

2. Through a single service connec- 
tion to the entire premises, on which 
only one minimum charge will be ap- 
plied. 

The responsibility for payment of 
charges for all water furnished to com- 
bined units, supplied through a single 
service connection, must be assumed by 
the applicant. 


C. Resale of Water 


Except by special agreement with 
the utility, no customer shall resell any 
of the water received by him from the 
utility, nor shall such water be de- 
livered to premises other than those 
specified in his application for service. 


Sec. 12—Bills and Payment 
A. Rendering of Bills 
1. Meter Readings 


a. Meters will be read at regular in- 
tervals for the preparation of regular 
bills, and as required for the prepara- 
tion of opening bills, closing bills and 
special bills. 

b. It may not always be possible to 
read meters on the same day of each 
period. Should a monthly billing pe- 
riod contain less than 27 or more than 
33 days, a pro-rata correction will be 
made. For bimonthly billing, if the 


period contains less than 54 or more 
than 66 days, a pro-rata correction will 
be made. 

2. Bills for water service will be 
rendered monthly or bimonthly un- 
less otherwise provided in the rate 
schedule. 
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3. Flat Rate Service 


Bills for flat rate service are pay- 
able in advance. The opening bill for 
flat rate service will not be less than 
the estimated monthly charge for the 
service. The amount paid in excess of 
the prorated period will be credited 
against the charge for the succeeding 
month. 


4. Opening and Closing Bills 


a. Opening bills, closing bills, and 
monthly bills rendered for periods 
smaller or greater than normal will be 
prorated. 

b. For metered service, if actual use 
is greater than the monthly minimum, 
the charge should be based on actual 
consumption. 

c. If the total period of water service 
is less than one month, the bill will not 
be less than the monthly minimum 
charge. 


B. Payment of Bills 


1. Periodic bills are due and pay- 
able on presentation. Payment may 
be made at the utility’s office or to an 
authorized collector. 

2. Closing bills, if service is to be 
discontinued, are due and payable on 
presentation. Collection will be made 
at the time of presentation. 

3. Fifteen days will be allowed after 
bills are mailed before service is dis- 
continued for nonpayment. 

4. When bills are delinquent, the 
utility may demand that the full amount 
of both delinquent and current bills be 
paid in full. 


C. Billing of Separate Meters Not 
Combined 


1. Each meter on customer’s prem- 
ises will be considered separately and 
the readings of two or more meters will 
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not be combined unless specifically pro- 
vided for in the rate schedule, or un- 
less the utility’s operating convenience 
requires the use of more than one me- 
ter, or of a battery of meters. The 
minimum monthly charge for such 
combined meters will be based on the 
diameter of the total combined dis- 
charge areas of the meters. 


Sec. 13—Disputed Bills * 


Should the customer dispute the cor- 
rectness of a bill for utility water serv- 
ice and not pay it within 15 days after 
presentation, the utility will notify the 
customer in writing: 


1. That in lieu of paying the dis- 
puted bill he may deposit with the Cali- 
fornia Public Utilities Commission the 
amount claimed due by the utility. 

2. That checks or other forms of re- 
mittance so deposited should be made 
payable to the California Public Utili- 
ties Commission. 

3. That upon receipt of a deposit, 
the commission will investigate the 
matter, advise both parties of its find- 
ings, and dispose of the deposit in ac- 
cordance with its findings. 

4. That service will not be discon- 
tinued pending the outcome of the com- 
mission’s investigation provided that 
subsequent bills are paid or deposited 
with the commission. 

5. The failure of the customer to 
make such deposits within ten days 
after the date of notification will war- 
rant discontinuance of his service with- 
out further notice. 


Sec. 14—Meter Error 
A. Meter Test 


1. Prior to installation, each meter 
will be tested and no meter found to 
register more than 2 per cent fast or 


* Applies only to privately owned utilities. 
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slow under conditions of normal op- 
eration will be placed in service. 


2. On Customer Request. 


a. A customer may, giving not less 
than one week’s notice, request the 
utility to test the meter serving his 
premises. 

b. The utility may require the cus- 
tomer to deposit an amount to cover 
the reasonable cost of test, as follows: 


Amount 

Size of Meter of Deposit 
1 in. or smaller $2.50 
Larger than 1 in. $5.00 


c. This deposit will be returned if 
the meter is found to register more 
than 2 per cent fast. The customer 
will be notified, not less than five days 
in advance, of the time and place of 
the test. 

d. A customer shall have the right to 
require the utility to conduct the test 
in his presence, or in the presence of 
his representative. 

e. A written report giving the results 
of the test will be shown to the cus- 
tomer within ten days after completion 
of the test. 


B. Adjustment of Bills for Meter 
Error 


1. Fast Meters 


When, upon test, a meter is found to 
be registering more than 2 per cent 
fast, under conditions of normal opera- 
tion, the utility will refund to the cus- 
tomer the full amount of the over- 
charge based on corrected meter read- 
ings for the period, not exceeding six 
months, that the meter was in use. 


2. Slow Meters 


a. When, upon test, a meter used for 
domestic or residential service is found 
to be registering more than 25 per cent 
slow, the utility may bill the customer 
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for the amount of the undercharge 
based upon corrected meter readings 
for the period, not exceeding six 
months, that the meter was in use. 

b. When, upon test, a meter used for 
other than domestic or residential serv- 
ice is found to be registering more than 
5 per cent slow, the utility may bill 
the customer for the amount of the 
undercharge based upon correct meter 
readings for the period, not exceeding 
six months, that the meter was in use. 


3. Nonregistering Meters 


The utility may bill the customer for 
water consumed while the meter was 
not registering. The bill will be at the 
minimum monthly meter rate or will 
be computed upon an estimate of con- 
sumption based either upon the cus- 
tomer’s prior use during the same sea- 
son of the year or upon a reasonable 
comparison with the use of other cus- 
tomers receiving the same class of serv- 
ice during the same period and under 
similar circumstances and conditions. 


Sec. 15—Discontinuance of Service 
A. Nonpayment of Bills 


1. A customer’s water service may 
be discontinued if a bill is not paid 
within fifteen days after presentation. 
The service will not be discontinued, 
however, until the amount of the de- 
posit made to establish credit for that 
service has been fully absorbed. 

2. A customer’s water service may 
be discontinued if water service fur- 
nished at a previous location is not 
paid for within fifteen days after pres- 
entation of a bill. 

3. If a customer receives water serv- 
ice at more than one location and the 
bill for service at any one location is 
not paid within fifteen days after pres- 
entation, water service at all locations 
may be turned off. Domestic service, 
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however, will not be turned off for 
nonpayment of bills for other classes of 
service. 


B. Unsafe Apparatus 


1. The utility may refuse to furnish 
water and may discontinue service to 
any premises where apparatus, appli- 
ances or equipment using water is dan- 
gerous, unsafe or not in conformity 
with any laws or ordinances. 

2. The utility does not assume lia- 
bility for inspecting apparatus on the 
customer’s property. The utility does 
reserve the right of inspection, how- 
ever, if there is reason to believe that 
unsafe apparatus is in use. 


C. Service Detrimental to Others 


1. The utility may refuse to furnish 
water and may discontinue service to 
any premises where the demand is 
greatly in excess of past average or 
seasonal use, and where such exces- 
sive demancs by one customer are or 
may be detrimental or injurious to the 
service furnished to other customers. 

2. The utility may refuse to furnish 
water and may discontinue service to 
any premises where excessive demands 
by one customer will result in inade- 
quate service to others. 


D. Fraud and Abuse 


The utility shall have the right to re- 
fuse or to discontinue water service to 
any premises to protect itself against 
fraud or abuse. 


E. Noncompliance 


The utility may, unless otherwise 
provided, discontinue water service to 
a customer for noncompliance with any 
of these regulations if the customer 
fails to comply with them within five 
days after receiving written notice of 
the utility’s intention to discontinue 
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service. If such noncompliance affects 
matters of health and safety, and con- 
ditions warrant, the utility may dis- 
continue water service immediately. 


F. Customer's Request for Service 
Discontinuance 


1. A customer may have his water 
service discontinued by notifying the 
utility reasonably well in advance of 
the desired date of discontinuance. He 
will be required to pay all water 
charges until the date of such discon- 
tinuance. 

2. If notice is not given, the cus- 
tomer will be required to pay for water 
service for two days after the utility 
has learned that the customer has va- 
cated the premises or otherwise has 
discontinued service. 


G. Restoration—Reconnection Charge 


The utility may charge $2.00 for re- 
storing water service which has been 
discontinued because of noncompliance 
with these rules. 


Sec. 16—Automatic Fire Service 
A. Purpose 


An automatic fire service connection 
in 3- to 10-in. size will be furnished 
only if adequate provision is made to 
prevent the use of water from such 
services for purposes other than fire 
extinguishing. 


B. Application and Agreement 


The applicant will be required to 
sign a special application and agree- 
ment form that will be furnished upon 
request. 


C. Installation Charges 


The applicant will be required to 
make payment in advance of the es- 
timated cost of installing the service 
connection and meter, or at its option 
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the utility may agree to install the con- 
nection and meter in accordance with 
the following schedule : 


Sise Charge per 
in. Connection 


6 
8 
10 


D. Quantitative Charges 


1. Water for fires. No charge will 
be made for water used to extinguish 
accidental fires. 

2. Water for fire storage tanks. 
Occasionally water may be obtained 
from a private fire service for filling a 
tank connected with the fire service, 
but only if written permission is se- 
cured from the utility in advance and 
an approved means of measurement is 
available. The rates for general use 
will be applied. 

3. Other. Water lost through leak- 
age or in testing or used in violation of 
the utility’s regulations shall be paid 
for by the applicant at double the rate 
charged for general use. 


E. Violation of Agreement 


If water is used from a fire service 
in violation of the agreement or of 
these regulations, the utility may, at 
its option, discontinue and remove the 
service. 


F. Ownership of Connection 


The service connection and all equip- 
ment appurtenant thereto, including the 
meter, shall be the sole property of the 
utility, and no part of the cost thereof 
will be refunded to the applicant. 


G. Pressure and Supply 


The utility assumes no responsibility 
for loss or damage because of lack of 
water or pressure and merely agrees 
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to furnish such quantities and pres- 
sures as are available in its general 
distribution system. The service is 
subject to shutdowns and variations 
required by the operation of the system. 


Sec. 17—Temporary Service 
A. Time Limit 


Temporary service connections shall 
be disconnected and terminated within 
six months after installation unless an 
extension of time is granted in writing 
by the utility. 


B. Charge for Water Served 


Charges for water furnished through 
a temporary service connection shall be 
at the established rates for other cus- 
tomers. 


C. Installation Charge and Deposits 


The applicant for temporary service 
will be required: 

1. To pay the utility, in advance, the 
estimated cost of installing and remov- 
ing all facilities necessary to furnish 
such service, or, at the utility’s option, 
if service is supplied through a fire 
hydrant, the applicant will be charged 
in accordance with the following rate 
schedule : 


Flat charge per connection, 
for both installation and re- 
moval of service facilities, in- 


cluding the meter: gaa 
Each additional move of fa- 
cilities to another location: $...... 


2. To deposit an amount sufficient 
to cover bills for water during the en- 
tire period such temporary service 
may be used, or to otherwise establish 
his credit. 

3. To deposit with the utility an 
amount equal to the value of any equip- 
ment loaned by the utility to such ap- 
plicant for use on temporary services. 
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D. Responsibility for Meters and 
Installation 


The customer shall use all possible 
care to prevent damage to the meter 
or to any other loaned facilities of the 
utility which are involved in furnish- 
ing the temporary service from the 
time they are installed until they are 
removed, or until 48 hours’ notice in 
writing has been given to the utility 
that the contractor or other person is 
through with the meter or meters and 
the installation. If the meter or other 
facilities are damaged, the cost of mak- 
ing repairs shall be paid by the cus- 
tomer. 


E. Temporary Service on a Fire 
Hydrant 


If temporary service is supplied 
through a fire hydrant, a permit for the 
use of the hydrant shall be obtained 
from the proper authority and the util- 
ity, unless the installation is of a type 
that does not preclude the use of the 
fire hydrant for the fighting of fires. 
It is specifically prohibited to operate 
the valve of any fire hydrant other than 
by the use of a spanner wrench de- 
signed for this purpose. 


F. Unauthorized Use 


Tampering with any fire hydrant for 
the unauthorized use of water there- 
from, or for any other purpose, is a 
misdemeanor, punishable by law. 


Sec. 18—Pools and Tanks 


When an abnormally large quantity 
of water is desired for filling a swim- 
ming pool or for other purposes, ar- 
rangements must be made with the 
utility prior to taking such water. 

Permission to take water in un- 
usual quantities will be given only if 
it can be safely delivered through the 
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utility’s facilities and if other con- 
sumers are not inconvenienced. 


Sec. 19—Fire Hydrants 


A. Use of and Damage to Fire 
Hydrants 


No person or persons, other than 
those designated and authorized by 
the proper authority, or by the utility, 
shall open any fire hydrant, attempt to 
draw water from it or in any manner 
damage or tamper with it. Any viola- 
tion of this regulation will be prose- 
cuted according to law. 


B. Moving of Fire Hydrants 


When a fire hydrant has been in- 
stalled in the location specified by the 
proper authority, the utility has ful- 
filled its obligation. If a property 
owner or other party desires a change 
in the size, type or location of the hy- 
drant, he shall bear all costs of such 
changes, without refund. Any change 
in the location of a fire hydrant must 
be approved by the proper authority. 


Sec. 20—Responsibility for 

Equipment 

The customer shall, at his own risk 
and expense, furnish, install and keep 
in good and safe condition all equip- 
ment that may be required for receiv- 
ing, controlling, applying and utilizing 
water, and the utility shall not be re- 
sponsible for any loss or damage 
caused by the improper installation of 
such water equipment, or the negli- 
gence, want of proper care or wrongful 
act of the customer or of any of his 
tenants, agents, employees, contractors, 
licensees or permittees in installing, 
maintaining, using, operating or inter- 
fering with such equipment. The 
utility shall not be responsible for dam- 
age to property caused by spigots, 
faucets, valves and other equipment 
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that are open when water is turned on 
at the meter, either when the water is 
turned on originally or when turned 
on after a temporary shutdown. 


Sec. 21—Damage to Utility’s 

Property 

The customer shall be liable for any 
damage to a meter or other equipment 
or property owned by the utility which 
is caused by an act of the customer or 
his tenants, agents, employees, con- 
tractors, licensees or permittees, in- 
cluding the breaking or destruction of 
locks by the customer or others on or 
near a meter, and any damage to a 
meter that may result from hot water 
or steam from a boiler or heater on the 
customer’s premises. The utility shall 
be reimbursed by the customer for any 
such damage promptly on presenta- 
tion of a bill. 


Sec. 22—Control Valves 


The customer shall install a suitable 
valve, as close to the meter location as 
practicable, the operation of which will 
control the entire water supply from 
the service. 

The operation by the customer of the 
curb stop in the meter box is not 
permitted. 


Sec. 23—Cross Connections 
A. Health Regulations 


Regulations of the California State 
Department of Public Health and the 
Drinking Water Standards of the 
United States Public Health Service 
prohibit unprotected cross connections 
between the public water supply and 
any unapproved source of water. 


B. Utility Requirements 


To comply with the regulations of 
these health agencies, the utility will 
require the installation of approved 
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double check valves or other approved 
backflow protection devices by and at 
the expense of the customer before 
service will be granted under any of 
the following conditions : 


1. Where an unapproved fresh water 
supply is already available from a well, 
spring, reservoir or other source. If 
the customer agrees to abandon this 
other supply and agrees to remove all 
pumps and piping necessary for the 
utilization of this supply, the installa- 
tion of backflow protective devices will 
not be required. 

2. Where salt water, or water other- 
wise polluted, is available for indus- 
trial or fire protection purposes, or 
where fresh water hydrants are or may 
be installed on piers or docks. 

3. Where the premises are or may 
be engaged in industrial processes 
using or producing process waters or 
liquid industrial wastes, or where the 
premises are or may be engaged in 
handling sewage or any other dan- 
gerous substance. 

4. Where the circumstances are such 
that there is special danger of back- 
flow of sewage or other contaminated 
liquids through plumbing fixtures or 
water-using or treating equipment, or 
storage tanks and reservoirs. 

5. Where an approved water sup- 
ply line terminates as a pier head out- 
let which is used to supply vessels at 
piers or waterfronts. These installa- 
tions shall be located where they will 
prevent the return of any water from 
a vessel or any other source into the 
approved water supply line. 


C. Plumbing Changes Required 

In special circumstances, when the 
customer is engaged in the handling of 
especially dangerous or corrosive liq- 
uids or industrial or process waters, 
the utility may require the customer to 
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eliminate certain plumbing or piping 
connections as an additional precau- 
tion and as a protection to the back- 
flow preventive devices. In making 
plumbing connections the customer 
shall be guided entirely by local or state 
planning ordinances and not by the 
utility. 


D. Relief Valve Required 


As a protection to the customer’s 
plumbing system, a suitable pressure 
relief valve must be installed and main- 
tained by him, at his expense, when 
check valves or other protective de- 
vices are used. The relief valve shall 
be installed between the check valves 
and the water heater. 


E. Backflow Protection on Additional 
Water Supply Lines 


Whenever backflow protection has 
been found necessary on a water supply 
line entering a customer’s premises, 
then any and all water supply lines 
from the utility’s mains entering such 
premises, buildings or structures shall 
be protected by an approved backflow 
device, regardless of the use of the ad- 
ditional water supply lines. 


F. Protection Against Interstreet 
Main Flow 


Two or more services supplying wa- 
ter from different street mains to the 
same building structure or premises 
through which an interstreet main flow 
may occur, shall have a standard check 
valve on each water service to be lo- 
cated adjacent to and on the property 
side of the respective meters. 

Such check valves shall not be con- 
sidered adequate if backflow protection 
is deemed necessary to protect the util- 
ity’s mains from pollution or contami- 
nation, but the installation of approved 
dual backflow devices at such meters 
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shall take the place of, and satisfy the 
requirement for, standard check valves. 


G. Inspection of Backflow Protective 
Devices 


The double check valve or other 
approved backflow protection devices 
may be inspected and tested periodi- 
cally for water tightness by the utility. 

In addition, the regulations of the 
State Department of Public Health re- 
quire that the owner of any premises 
on which or on account of which check 
valves or other protective devices are 
installed, shall inspect these devices for 
water tightness and reliability at least 
every three months. The devices shall 
be serviced, overhauled, or replaced 
whenever they are found defective and 
all costs of repair and maintenance 
shall be borne by the customer. 


H. Discontinuance of Service for De- 
fective Apparatus 


The service of water to any prem- 
ises may be immediately discontinued 
by the utility if any defect is found in 
the check valve installations or other 
protective devices, or if it is found that 
dangerous unprotected cross connec- 
tions exist. Service will not be re- 
stored until such defects are corrected. 


Sec. 24—Ground-Wire Attachments 


All individuals or business organiza- 
tions are forbidden to attach any ground- 
wire or wires to any plumbing which 
is or may be connected to a service 
connection or main belonging to the 
utility; the utility will hold the cus- 
tomer liable for any damage to its 
property occasioned by such ground- 
wire attachments. 


Sec. 25—Water Waste 


Where water is wastefully or negli- 
gently used on a customer’s premises, 
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seriously affecting the general service, 
the utility may discontinue the service 
if such conditions are not corrected 
within five days after giving the cus- 
tomer written notice. 


Sec. 26—Access to Premises 


A. The utility or its duly authorized 
agents shall at all reasonable times have 
the right to enter or leave the cus- 
tomer’s premises for any purpose prop- 
erly connected with the service of wa- 
ter to the customer. 

B. Any inspection or recommenda- 
tions made by the utility or its agents 
on plumbing or appliances or use of 
water on the customer’s premises, 
either as the result of a complaint or 
otherwise, will be made or offered 
without charge. 


Sec. 27—Interruptions in Service 


The utility shall not be liable for 
damage resulting from an interruption 
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in service. Temporary shutdowns 
may be resorted to by the utility for 
improvements and repairs. Whenever 
possible, and as time permits, all cus- 
tomers affected will be notified prior 
to such shutdowns. 

The utility will not be liable for in- 
terruption, shortage or insufficiency of 
supply, or for any loss or damage occa- 
sioned thereby, if caused by accident, 
act of God, fire, strikes, riots, war or 
any other cause not within its control. 
The utility, whenever it shall find it 
necessary or convenient for the pur- 
pose of making repairs or improve- 
ments to its system, shall have the 
right temporarily to suspend delivery 
of water and it shall not be liable for 
any loss or damage occasioned thereby. 
Repairs or improvements will be 
prosecuted as rapidly as is practicable 
and, so far as possible, at such times 
as will cause the least inconvenience to 
the customers. 
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Financing Water Works Improvements 
By W. L. Gilmer 


A paper presented on October 12, 1950, at the Alabama-Mississippi 
Section Meeting, Mobile, Ala., by W. L. Gilmer, Partner, Polglaze and 
Basenberg, Engrs., Birmingham, Ala. 


ECAUSE the urban population of 

Alabama and Mississippi has grown 
rapidly during the past ten years, a 
great demand for extensions of exist- 
ing public water systems as well as for 
new systems in towns without public 
water supplies has been created. Pre- 
liminary population data recently re- 
leased by the U.S. Bureau of the Cen- 
sus indicate that, although Mississippi 
as a whole has undergone a slight de- 
crease in population, nearly all cities 
and towns in both Mississippi and Ala- 
bama have grown substantially. It 
may be seen from Table 1 that more 
than 80 per cent of the towns in these 
states have experienced a population 
growth of 5 per cent or more in the 
past decade. 

Most of the cities and towns have 
also become more industrialized with 
consequent demands on the local water 
systems to supply large quantities of 
water for the new and enlarged in- 
dustries. This increased demand for 
water, coupled with higher construc- 
tion costs, has created a difficult prob- 
lem for numerous operators of water 
systems. 

In the past, improvements to mu- 
nicipal systems were usually paid for 
with cash on hand or were financed by 
general obligation bonds or warrants. 
This method of financing is no longer 


practicable for many cities in which 
water department surpluses and re- 
serves have been used to help meet 
the rising costs of other municipal 
services. It is true that revenues from 
taxes, licenses and other sources have 
increased during the past ten years and 
that the gross revenue of the water 
system has also increased. Operating 
costs, however, have risen to such an 
extent that available funds have not 
usually kept pace with demands 
for service, particularly nonrevenue- 
producing services. As a result, the 
governing bodies have quite often bled 
the water systems to provide revenue 
for other municipal functions. 

Many cities and towns have found 
that, although additions to their water 
systems were required, hospitals, 
schools, roads and other municipal im- 
provements were also needed, and, as 
most of these projects produce no 
revenue, they are financed with gen- 
eral obligation bonds and warrants, 
leaving water works improvements to 
be financed entirely from water reve- 
nues. 

During the war years, very few wa- 
ter systems undertook major construc- 
tion or improvements. Since 1945, 
therefore, a number of cities in Ala- 
bama and Mississippi have found them- 
selves faced with the problem of re- 
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habilitating existing plants, replacing 
worn and obsolete equipment, and 
making other delayed additions and 
improvements. This problem was in- 
tensified by the need for added service 
required for new homes, housing proj- 
ects, industries and commercial es- 
tablishments. Often the situation was 
so acute that merely providing a safe 
potable water for domestic consump- 
tion became a problem. To compli- 
cate matters further, a home building 
boom developed, and fire protection 
was required for large numbers of new 
houses built in outlying, undeveloped 


areas. Materials and labor were scarce, 
TABLE 1 
Population Change in Towns and Cities 
Alabama Mississippi 

Up more than 5 per 

cent 119 96 
Less than 5 per cent 

change 12 15 
Down more than 5 per 

cent 10 6 

ToTAL LISTED 141 117 


but, given sufficient time and adequate 
funds, the cities could have managed 
to find enough of both. Nearly all 
municipally owned water systems, 
however, suffered from a shortage of 
available funds. Obtaining labor and 
materials in the fastest possible time, 
and arranging for a satisfactory method 
of financing became their chief concern. 

This was the predicament of es- 
tablished municipally owned water 
systems. Several incorporated towns 
in Alabama and Mississippi did not 
have a water system in 1946, but as 
they too began to grow, the desire 
arose for a public water system and 
other municipal services. Certain of 
these towns had cash reserves on hand 
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which could be applied toward con- 
struction, but costs were so high that 
usually the cash would pay for only a 
small part of the system. These towns 
also found that their property valua- 
tion was low and the legal debt limit 
established by state law was so low 
that general obligation bonds or war- 
rants added to the cash on hand would 
seldom completely pay for the water 
system. Certain towns financed con- 
struction of new water systems with 
water revenue bonds, in addition to 
general obligation bonds and cash on 
hand; in others, second mortgages 
were bought by residents of the towns. 


Water Revenue Bonds 


As a result of the conditions de- 
scribed, nearly all construction of new 
systems, and improvements and addi- 
tions to existing systems, have been 
financed with water revenue bonds or 
warrants in the past few years. This 
method of financing is largely depend- 
ent upon anticipated gross revenue, 
operating expenses and net revenues. 
The logical person to forecast prospec- 
tive revenues and operating expenses 
is the engineer, and he therefore plays 
a more important part in the financing 
of water works construction now than 
at any time in the past twenty or 
thirty years. Water revenue bonds to 
be saleable must be backed by an en- 
gineering report describing the city, 
the water system, water consumption, 
operating costs, rate structure, ex- 
pected gross revenues and net rev- 
enues. 

A water works system must, of 
course, be designed to serve not only 
the present but also the future needs of 
acommunity. This principle is of great 
importance in smaller cities because 
water revenue bonds usually mature 
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over a period of twenty to thirty years 
and the smaller cities, for the most 
part, sell what is known as a “closed 
end issue.” These bonds usually have 
a call feature, but they must be called 
from water revenues. Water revenue 
bonds or warrants ordinarily provide 
that all principal and interest payments 
on the issue will be paid from water 
revenues only; in addition, the system 
is mortgaged to the bond holder. 
Several provisions included in the in- 
denture pertaining to revenues, to op- 
eration of the system and to revenue 
funds, are listed below: 

1. The issuing authority must at 
all times charge a rate sufficient to 
enable the system to pay all operating 
costs and meet all principal and in- 
terest payments. 

2. Water revenues must first be 
used to pay operating costs. 

3. All principal and interest pay- 
ments on the debt must be paid when 
due. 

4. Cushion or reserve funds and ex- 
tention and maintenance funds should 
be established and added to. 

5. Surplus funds may be used by 
the city for other purposes. 

These provisions often mean that, 
with a closed issue and bonds called 
solely from revenue, additional im- 
provements needed before the bonds 
outstanding are retired must be fi- 
nanced by revenue bonds issued on a 
second mortgage. 


Second Mortgages 


Larger cities, with proven records of 
operation, do not have much difficulty 
selling second mortgage paper, pro- 
vided the net revenue is sufficient, not 
only to pay operating charges and 
amortize the old and new debt, but also 
to provide a reasonable surplus. In 
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general these cities have found it nec- 
essary to maintain a coverage at least 
150 per cent above all debt require- 
ments; that is, net revenue must be at 
least 1.5 times the amount required for 
debt service. Desirable coverage would 
be 1.75 to 2.0 times debt service; with 
this amount of coverage, money can 
usually be borrowed at a reasonable in- 
terest rate. Two Alabama cities re- 
cently issued second mortgage papers 
which brought a lower interest rate 
than their first mortgage; this due, in 
part, to cheaper money but also to the 
fact that, although the original cover- 
age was 1.5, the coverage for both old 
and new debt, when the second mort- 
gage paper was issued, amounted to 
approximately 2.3. 

Some of the smaller cities, however, 
have found it almost impossible to sell 
second mortgage paper; those which 
have been successful in selling it have 
usually paid considerably higher in- 
terest rates. In order to avoid issuing 
second mortgage paper, the engineer 
will usually attempt to design a water 
system of sufficient capacity to serve 
the city throughout the life of the origi- 
nal bonds ; and estimates of future pop- 
ulation and water needs must, there- 
fore be made. 


Population Studies 


In making such estimates, the en- 
gineer will study the past growth of 
the city and the growth of larger cities 
with similar agricultural, commercial 
and industrial activities, and similar 
facilities for education and transporta- 
tion. He will try to take all conditions 
into account which might retard or ac- 
celerate growth, and will, on this basis, 
make an estimate of population 20 or 
30 years hence. The estimate must be 
conservative from a revenue-producing 
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standpoint or prospective bond buyers 
will distrust the entire report. It can- 
not be too conservative, however, or 
the plant may prove inadequate before 
all bonds have been retired. 

Using his projected population fig- 
ures, the engineer will estimate prob- 
able water usage. Only then can the 
size of the plant be determined, a pre- 
liminary estimate of cost be prepared 
and designs of improvements begun. 
Once the cost of the project has been 
approximated, it is possible to deter- 
mine whether sufficient revenue will be 
available to finance the project. Rec- 
ords of operation and revenue of an 
existing system which is being enlarged 
or improved may be referred to for in- 
formation on the quantity of water 
pumped and sold, pumping costs, chem- 
ical costs and salaries. The engineer 
will determine from these factors 
whether or not the system is being 
operated on a sound and efficient basis. 
Frequently, an exhaustive study of 
unaccounted-for water is necessary, 
and recommendations are made to help 
control excessive amounts. 

Excessive quantities of unaccounted- 
for water may not only hinder the 
financing of contemplated improve- 
ments, but may also result in improve- 
ments or enlargements being under- 
taken before they are actually needed. 
The author knows of several cities 
which, by reducing unaccounted-for 
water, were able either to delay en- 
largement of plant facilities several 
years, or else materially to reduce the 
magnitude of the enlargement program. 
The reduction of unaccounted-for wa- 
ter enabled certain other cities in their 
reports to prospective bond buyers to 
present a more favorable picture of the 
system, with capable management and 
increased coverage of the proposed 
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debt service requirements as attractive 
features. 

An examination of past records 
sometimes indicates that “book” oper- 
ating costs are very high, whereas ac- 
tual costs are at least reasonable. The 
discrepancy is often caused by the fail- 
ure of management to capitalize on all 
permanent improvements, such as me- 
ters, services or short extensions of 
small mains. Some systems charge 
small capital improvements to operat- 
ing expenses; if these improvements 
were capitalized, some operating costs 
would be reduced 30-50 per cent and 
net revenue would be increased appreci- 
ably, with a subsequent increase in 
coverage of the proposed debt. 

When unaccounted-for water, op- 
erating costs, and capital improvements 
have been studied, the gross revenue 
and net revenue may be examined. 


Revenues 


Because of the marked increase in 
construction costs during the past five 
years, it is seldom possible to finance 
construction of improvements from 
current gross revenues. Gross reve- 
nues have increased during the period, 
but, in general, the increase has been 
due to more customers and greater 
use of water rather than to rate in- 
creases. With the added burden of 
greater use, operating expenses have 
increased at a much faster pace than 
have revenues. Net revenue, at best, 
is only slightly greater than in 1945 
and 1946. 

The Engineering News-Record Con- 
struction Cost Index is generally ac- 
cepted as authoritative in the field. 
This index was 308 in 1945 and ap- 
proximately 535 in October 1950, in- 
dicating that construction costs have 
increased approximately 73 per cent 
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during the past five years. As the 
plant size necessary to serve 1,000 peo- 
ple has not changed in the same inter- 
val, however, it must be calculated that 
approximately 73 per cent more money 
is now needed per 1,000 consumers 
than was needed in 1945. Since net 
revenues have increased very little dur- 
ing this period, a rate increase is usu- 
ally needed when water works im- 
provements are undertaken. 


Water Rate Increases 


Increasing water rates presents prob- 
lems to both the municipally operated 
system and the privately owned utility. 
In Alabama, a private utility must file 
application for a rate increase with the 
Public Service Commission, submitting 
evidence to justify the increase. A 
municipally operated system, on the 
other hand, does not come under the 
jurisdiction of the commission and 
its rate increases are subject only to 
the discretion of the municipality’s of- 
ficials. Proposals to increase water 
rates are not generally well received 
by city officials for, although they may 
realize the need for improvements and 
the consequent need of increased wa- 
ter rates, they must also consider the 
political results of an increase. Most 
municipal governments have found 
that, by presenting the problem to the 
people and explaining the need for 
improvements and rate increases, op- 
position can be held to a minimum. 

For example, an Alabama city of 
approximately 20,000 people recently 
increased ail minimum rates—some 
by as much as 100 per cent—with very 
little objection from the majority of 
its citizens. The aid of the local news- 
paper and of civic organizations had 
been enlisted in presenting the prob- 
lem to the citizens before the rates 
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were increased; thus, when the new 
rates were put into effect, most people 
were fully informed of the need for 
the increase and did not object to it. 

Alabama state law permits the mu- 
nicipality or a municipally owned wa- 
ter works board to issue water revenue 
bonds or warrants without an election. 
Cities in Mississippi, however, are re- 
quired to hold an election before any 
bonds may be issued. The matter of 
rate increases must therefore be han- 
dled properly or the bond issue may 
be defeated at the polls. When one 
of Mississippi’s largest cities needed a 
rate increase recently, good publicity 
and active work on the part of the city 
council and civic organizations made 
possible the approval of the bond issue 
by a substantial majority at the polls. 

As previously discussed, construc- 
tion costs have increased approximately 
73 per cent since 1945 and 150 per cent 
since 1935. The cost of living index 
for the nation, according to the Bureau 
of Labor Statistics, has risen from 
98.1 in 1935 to 176 in July, 1950. At 
the same time, annual per capita in- 
come has increased in Alabama from 
$213 in 1935 to $849 in 1949; in Mis- 
sissippi, the increase was from $177 to 
$720. It is readily apparent that al- 
though the cost of living has increased 
slightly more than 76 per cent in the 
past 15 years, annual per capita in- 
come in both states has nearly quad- 
rupled. The cost of water to an aver- 
age family in the state of Mississippi 
or Alabama ranges from $1.75 to $2.00 
per month, and usually this cost has 
not changed since 1935. Because it is 
a minor constituent of the cost of liv- 
ing, an increase of even 100 per cent 
in the price of water would have a 
negligible effect. Per capita income 
has increased to such an extent that 
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doubling family expenditures for wa- 
ter would not be disproportionate. 


Rate Schedules 


Water sales and charges for fire 
protection constitute the major sources 
of revenue of the average water works 
system in Alabama and Mississippi. 
The practice in the past has been to 
maintain a schedule of rates covering 
both minimum charges and water us- 
age charges. The purpose of the mini- 
mum charge was to insure the water 
department a fair return on plant in- 
vestment. Minimum meter charges 
have been compared to a demand charge 
although interpretation of their sig- 
nificance has led to some controversy. 
It is quite true that water meters pres- 
ently in use are not demand meters. 
In the absence of a demand meter of 
reasonable cost, however, the monthly 
minimum charge appears to be the 
most logical method of insuring a fair 
return on investment. 

More and more cities have come to 
agree that a graduated scale of monthly 
minimum meter charges should be a 
part of the rate schedule. Large users 
of water have, for the past several 
years, generally used considerably more 
water than the amount covered by the 
minimum charge and therefore it has 
seldom worked a hardship on anyone. 
On the other hand, it has protected the 
city’s investment and has made water 
revenue bonds more attractive to the 
prospective bond buyer. 

A reasonable minimum charge is 
essential to a new system in a small 
town or for enlargements to an exist- 
ing system. The minimum charge usu- 
ally permits a customer to use approxi- 
mately 3,000-4,000 gal. of water per 
month. Water customers in the larger 


L. 


GILMER Jour. AWWA 
cities may be classified as follows: [1] 
approximately 25-35 per cent use only 
the minimum amount of water each 
month, [2] 50 per cent use 4,000-15,- 
000 gal. per month and [3] the bal- 
ance use more than 15,000 gal. per 
month. An engineer can examine the 
records of a water works, to determine 
the proportion of customers in each 
category and prepare a table of antici- 
pated revenues. Generally, in the 
smaller cities, very few customers use 
more than the minimum amount of 
water. As the engineer’s estimate of 
anticipated revenue must be conserva- 
tive, he will usually prepare a schedule 
of anticipated revenue which credits 
nearly all customers with minimum 
water use. Given a reasonable mini- 
mum charge, therefore, the prospective 
bond purchaser is assured of sufficient 
revenue to operate the system and 
amortize the debt; if a minimum 
charge were not made, it would be en- 
tirely possible that principal payment 
would be in default within a_ short 
time. 

Water usage charges are an integral 
part of the water rate schedule. These 
charges are theoretically based on costs 
per 1,000 gal. of water, plus a fair 
profit. The cost of water includes op- 
erating costs, investment for capital 
expenditures, taxes and depreciation. 
In addition, the charge for water should 
provide sufficient revenue for normal 
extensions of the system. Fixed 
charges on work done in the past have 
remained unchanged, but all other 
costs, with the exception of electric 
power in some areas, have increased 
considerably. Schedules of water rates 
are usually calculated on a sliding scale ; 
therefore, although the revenue re- 
ceived from small users is greater than 
the cost of producing and delivering the 
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water, the net revenue has decreased 
considerably. Operating costs have 
increased to such an extent that in 
many cities water is now being sold to 
large consumers at below cost. The 
margin of sales profit to large consum- 
ers has been held low to attract new 
industries to the states. The cost of 
water in most industries, however, is 
such a small part of total production 
cost, that where it has been found 


necessary to increase water rates, the 
industrial users have seldom objected. 


Fire Protection Charges 


Charges for private fire protection 
systems have long been made by wa- 
ter departments, but only recently have 
charges been set up for public fire pro- 
tection. Owners of rental units or 
buildings are quite often charged only 
for their own water use and yet re- 
ceive a valuable service from the water 
department for which no charge is made 
unless public fire protection is given 
weight in the rate structure, as a serv- 
ice which is expected from a munici- 
pality. General funds are used to pay 
for fire fighting equipment, firemen’s 
salaries and alarm systems. It is only 
logical, therefore, that an increasing 
number of cities have begun to pay a 
fire hydrant rental to the water depart- 
ment, charging it against the general 
fund. When this is done, however, 
city officials generally contend that the 
water department should pay a tax 
equivalent on its property. Quite of- 
ten this is merely a matter of book- 
keeping, as the tax equivalent may off- 
set the fire hydrant rental charge. It 
does, however, tend to separate a 
revenue-producing department from 
other city departments and discourages 
the diversion of water works funds to 
‘other municipal uses. 
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Bond Issue 


The engineer, having completed his 
estimates of construction costs, rate 
study and projected earnings of the 
system, will prepare an amortization 
schedule—a purely mechanical task— 
for the proposed bond issue. The city 
can then prepare a bond issue. A 
recognized bond attorney must assist 
in preparing the issue and offer an 
opinion that the issue is a legal debt of 
the issuing body. The bonds are then 
ready for sale. 

In Alabama, cities will often retain 
a fiscal agent, usually an experienced 
bond broker, to assist in advertising 
the issue and setting up the necessary 
covenants for depreciation, replacement 
funds and other matters. The fiscal 
agent plays an important part in pre- 
senting the issue to prospective buyers. 
Although one city recently retained a 
fiscal agent for this purpose, Missis- 
sippi law opposes their use. When a 
city cannot or will not retain a fiscal 
agent, the bond issue and the engi- 
neer’s report are reviewed by a bond 
rating bureau which grades the bonds 
and circularizes prospective buyers and 
bond houses. An attorney’s opinion 
of the bonds and the engineer’s report 
are very important under such circum- 
stances, because of the weight given to 
them by investors. 

If a satisfactory proposal is received 
by the date set for receiving bids on the 
bonds, the city accepts it and the water 
works improvement program has been 
financed. This step completes the usual 
financing procedure. Some cities how- 
ever, have found it necessary to finance 
improvements even though there were 
bonds outstanding which constituted 
first and, sometimes, second mortgages 
on the water system. These cities 
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sometimes retain a fiscal agent and ar- 
range to sell the new issue to owners 
of the outstanding bonds at a reason- 
able rate. Arrangements have occa- 
sionally been made to issue a new first 


Donald Mills 
Consulting Engineer, Selma, Ala. 


Rising costs of materials have made 
it more difficult to finance small sys- 
tems successfully. Larger cities wish- 
ing to finance improvements are able 
to show records of past earnings from 
which future income can be estimated. 
Small towns without water works, on 
the other hand, have no past earn- 
ing records, and security must, there- 
fore, be higher. 

It should clearly be understood 
that only the rudiments of a system 
can be furnished at first—a water sup- 
ply, elevated storage, fire protection in 
business sections and small mains to 
serve residential areas. 

In general, a well supply must be 
used whenever possible to reduce capi- 
tal cost. Every effort should be made 
not to compromise quality, particularly 
as it affects the size of tanks and mains 
in the heart of the system. 

In Mississippi and Florida, a com- 
bination of general obligation and 
revenue bonds may be used to finance 
construction, whereas in Alabama, the 
general practice is to use only reve- 
nue bonds. A combination of general 
obligation and revenue bonds has the 
advantage of reducing the amount of 
revenue bonds, but, when used, all tax- 
payers, regardless of location, demand 
water service, and perhaps rightfully. 

It is necessary for revenues to be 
as high as possible and operating ex- 
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mortgage to cover both the outstanding 
issue and the cost of proposed improve- 
ments. The holder of outstanding 


bonds could thus trade his old bonds 
for a portion of the new issue. 


penses to be kept to a minimum to in- 
crease the net revenue available for debt 
service. Coverage of principal and in- 
terest may range between 1.60 and 
1.75 (revenue from 1.60 to 1.75 times 
the debt service). Rates must be as 
high as possible without arousing cus- 
tomer resistance. A monthly mini- 
mum of $2.50 for 3,000 gal. is a good 
approximation. Operating costs should 
be kept to about $10.00 per customer 
per year. 

Costs may be spread over a 30-year 
period to reduce the amount of princi- 
pal and interest during the first few 
years. If it is not possible to obtain a 
debt coverage of 1.75 to sell bonds pri- 
vately, the RFC will finance construc- 
tion with 1.25 coverage, although cur- 
rent applications will probably not be 
filled unless construction is vital to the 
rearmament program. 

Customer lists and deposits must be 
obtained to substantiate estimated rev- 
enues. Regulations must provide pen- 
alties and cut-offs for delinquency, 
which cannot be permitted. 

All water should be metered wher- 
ever possible; no customers should be 
permitted to receive water without 
charge. 

The cost of construction of the 
Chatom Water Works system was 
$90,000, of which $5,000 was contrib- 
uted by the school board to reduce its 
fire insurance costs, leaving a balance 
of $85,000 still to be raised. At thé 
start of operations 110 customers were 
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anticipated, with a minimum monthly 
charge of $3.00 per customer. 

A large contribution was needed 
from the town’s general fund to show 
even a small debt coverage. For this 
amount of revenue bonds, this could 
be accomplished only by transferring 
funds in the form of fire hydrant rent- 
als. As the maximum rental permissi- 
ble is $60, and $2,400 was needed, a 
total of 40 hydrants was necessary to 
produce this revenue. Sixteen fire hy- 
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drants were already located on 6- and 
8-in. mains ;,24 more were therefore 
needed. As placing this additional 
number on the larger mains would 
mean spacing them only 300 ft. apart, 
the problem was solved by installing 
2-in. fire hydrants on 2-in. mains and 
charging $60 rental for all sizes. 

The town is now operating the sys- 
tem successfully and is able to put a 
small sum in a cushion fund each 
month after meeting debt obligations. 


Erratum 


Because of an omission in the original report, an incomplete list of 
committee personnel accompanied the publication in the January 1951 


Journav (Vol. 43, p. 30) of excerpts from the Engineers Joint Council 
report on domestic and industrial aspects of “National Water Policy.” 
Linn H. Enslow, Editor, Water and Sewage Works, New York, N.Y., 
should have been included as a contact member of the committee. 
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Factors Influencing the Efficiency of 
Activated Carbon 


By D. Colebaugh, J. Filicky and A. Hyndshaw 


A paper presented on September 7, 1950, at the Virginia Section 
Meeting, Richmond, Va., by A. Hyndshaw, Research Chemist, West 
Virginia Pulp & Paper Co., New York, N.Y. 


OWDERED activated carbon was 

first used in 1930 to control dis- 
agreeable tastes and odors in public 
water supplies by George Spalding of 
the Hackensack Water Co. at New 
Milford, N.J. Since then, its use has 
steadily increased until approximately 
1,300 plants now employ it to control 
tastes and odors. 

The process by which activated car- 
bon removes the taste and odor bodies 
is known as adsorption. Our knowl- 
edge of the actual nature of adsorption 
is limited, although there has been evi- 
dence that the process may be physi- 
cal, chemical, electrical or a combina- 
tion of all three. Practical operators 
are not so much concerned with the 
nature of adsorption, of course, as with 
the benefits derived from its action. 
Of primary interest to water works op- 
erators, therefore, is the action of acti- 
vated carbon in eliminating tastes and 
odors in water. 

Numerous factors affect the effi- 
ciency of carbon in adsorption. Some 
of these are not within the control of 
the water works operator; others, 
however, can be controlled. For ex- 
ample, the action of carbon is in- 
fluenced by the duration of the con- 
tact period and the nature of the other 
chemical treatment. The latter in- 


fluence is of particular interest to the 
water works operator because the 
chemicals used for disinfection or sof- 
tening will often produce changes in 
the taste- and odor-bearing substance. 
Methods of solving this type of prob- 
lem can best be explained by describ- 
ing actual experiences. 


Influence of pH 


The efficiency of adsorption by acti- 
vated carbon is influenced by the pH 
value of the water. In one midwestern 
city, decreased adsorption was noted 
ata high pH. During a taste and odor 
survey conducted at this plant, unsuc- 
cessful attempts were made to prepare 
odor-free water by passing tap water 
through a granular carbon filter. Only 
by reducing the pH of the tap water 
from 10.5 to 7.5 was the preparation of 
odor-free water by this method pos- 
sible. 

Special attention is usually required 
when carbon is applied at plants which 
use lime for softening or pH adjust- 
ment. Frequently a change in the 
order of adding chemicals is advan- 
tageous. At one plant in Minnesota, 
75 Ib. per mil.gal. (9 ppm.) of activated 
carbon removed only 10 per cent of 
the odor when the pH was 10.6, 
whereas the addition of carbon before 
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the lime resulted in a 70 per cent 
reduction. 

Certain compounds, such as phenols, 
are less adsorbable at pH values above 
8. An explanation for the decreased 
adsorption may lie in the fact that 
alkali converts the phenol to phenolate, 
the degree of conversion being propor- 
tional to the increase in pH. Because 
the salt of phenol is difficult to adsorb, 
decreased adsorption usually follows an 
increase in the formation of sodium 
phenolate. 

A few compounds, such as aniline or 
pyridine, are much more readily ad- 
sorbed at high than at low pH values, 
but these compounds are rarely found 
in water supplies. 

It should be mentioned, however, 
that in numerous water supplies, pH 
has less influence than in the situations 
described above. 


Contact Time 


Adsorption normally occurs as soon 
as carbon establishes contact with the 


taste and odor bodies. In a water 
plant where carbon dosage is relatively 
small, longer contact periods are de- 
sirable. Thus, in one midwestern city, 
satisfactory adsorption of taste and 
odor bodies by carbon was obtained by 
increasing the contact time from 15 
to 30 minutes. At this plant, also, a 
decreased efficiency of carbon, caused 
by high pH of the water (10.5), was 
overcome by increasing the time of 
contact. 


Chlorine 


It is an almost universal practice to 
employ chlorine in some form or 
other for disinfection of raw water. 
Many plants, however, also use chlo- 
rine to control taste and odor, with 
varying degrees of success. Some 
plants have obtained decided improve- 
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ment with the use of chlorine, whereas 
others have not. A number of plants 
using superchlorination, free residual 
chlorination, or marginal chlorination 
for taste and odor control employ sup- 
plementary treatment with carbon to 
produce a water acceptable to the pub- 
lic. In 1946, during an outbreak of 
Asterionella in an Ohio water plant, 
free residual chlorination reduced odor 
40 per cent, but changed the charac- 
teristic taste of the water and made it 
unpalatable. It was necessary to sup- 
plement the treatment with carbon to 
reduce the concentration of odors in 
the water to a satisfactory level. 

On occasion it has been advisable to 
change from free residual to marginal 
chlorination to prevent the formation 
of chlorinated compounds which were 
more unpleasant than those in the raw 
water. Thus, in one city in Illinois in 
1948, a change from free residual to 
marginal chlorination was effective in 
producing a final product which was 
acceptable to the public. One city in 
Louisiana found that free residual 
chlorination changed the characteristic 
grassy odor of the water to a woody 
odor without changing its intensity. 

At times free residual chlorination 
has intensified odors. Threshold odor 
tests conducted in a large midwestern 
city in 1947 revealed that increased 
concentrations of odors were caused 
by the formation of chlorinated com- 
pounds. Further studies indicated 
that each pound of free chlorine resid- 
ual per million gallons (0.12 ppm.) in- 
creased the threshold odor value 2 
units above that of unchlorinated 
water. 

Other effects of carbon in combina- 
tion with chemicals used for disin- 
fecting water require consideration. 
For example, chlorine and carbon have 
an affinity for each other; the chlorine 
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adsorbed by the carbon is converted 
to a chloride by catalysis. It has been 
reported that carbon can adsorb 10 
per cent of its weight of chlorine and 
still remain effective for adsorbing 
taste and odors. The decreased ef- 
ficiency of carbon which would result 
from applying the two chemicals to- 
gether is insignificant, but the oxida- 
tion potential of the chlorine would be 
destroyed. For this reason the point 
of application must be carefully chosen 
to prevent any possible interferences 
between the two chemicals. 

It is frequently desirable for the 
water works operator to apply carbon 
after free residual chlorination, thus 
enabling the chlorine to effect some 
odor improvement and to reduce the 
amount of carbon required to produce 
a palatable water. This method was 
applied successfully in one city in Ohio 
in 1947, during an algae outbreak. 
Free residual chlorination followed by 
carbon was found to be more effective 
in removing taste and odors than 
either treatment used separately. 

By contrast, a city in Texas in 1948 
found chlorination detrimental to the 
action of carbon which was added later. 
The characteristic odor of the raw wa- 
ter was changed to an odor more diffi- 
cult to adsorb than the original. Bet- 
ter results at this plant were obtained 
by adding carbon before chlorination. 


Chloramines 


The addition of ammonia to water, 
prior to treatment with chlorine, often 
prevents the formation of malodorous 
compounds resulting from the action 
of the chlorine on taste and odor 
compounds. 

Three types of chloramines may be 
present in water—mono- and di- 
chloramine and nitrogen trichloride. 
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Of the three, monochloramine is con- 
sidered least adsorbable by carbon. 


Coagulation 

Because of the proximity of the 
standby feed equipment and pipelines, 
the mixing basin is generally con- 
sidered the most convenient point for 
applying carbon. Several advantages 
may be realized at this point of ap- 
plication : 

1. The carbon can act as a nucleus 
upon which floc particles may form. 

2. Sludge is stabilized. 

3. Caking of sludge can be pre- 
vented, permitting the sludge to be 
hosed to the sewer. 

In a city in Massachusetts in 1949, 
floc formation was found to interfere 
with the action of the carbon. The 
floc was so heavy that the carbon was 
immediately taken up and the adsorp- 
tion of the taste and odor bodies was 
greatly reduced. Adjusting the floc 
formation to allow a longer period of 
contact resulted in a 90 per cent in- 
crease of the amount of odor removed. 
Filters 

Much has been said about the merits 
of carbon application to the tops of the 
filters. There are two primary ob- 
jections, however, to this point of ap- 
plication. The first is that the filter 
runs are shortened, although filters 
kept in good condition are not ap- 
preciably affected. One large city in 
the midwest has applied as much as 
350 Ib. per mil.gal. (42 ppm.) directly 
upon the filters without having carbon 
pass through the filters or shortening 
the filter runs. Application of carbon 


to the tops of the filters actually ac- 
célerated the filtering rate. 

The other objection is that carbon 
If car- 


may pass through the filters. 
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bon does pass through, it can be 
readily detected by its characteristic 
black color. When this happens, there 
is a good chance that other substances, 
not so easily detectable, are also pass- 
ing through; thus carbon frequently 
acts as an indicator of other impurities. 
To correct such conditions, it is neces- 
sary to check other operations in the 
plant. In one city the trouble was 
found to be caused by a weir which 
was breaking up the floc; as a result, 
alum as well as carbon was passing 
through the filter. At a Minnesota 
plant, the coal particles used for filter- 
ing were found to be too large for 
proper filtration. Inspection of the 
filter effluent revealed the presence of 
alum floc as well as carbon. 


Chlorine Dioxide 


Quite recently chlorine dioxide was 


applied to the waters of clear wells 
for the elimination of medicinal tastes 
and odors. In one city in New York, 
where chlorine dioxide was tried for 
the disinfection of the water, it was 


applied in the settling basin. If chlo- 
rine dioxide is to be used for disin- 
fection, selection of the point of carbon 
application will probably be influenced 
as it is with chlorine. The use of 
chlorine dioxide as a taste and odor 
control agent may be best illustrated 
by citing several plant studies. 
Medicinal tastes and odors are 
sometimes present in the raw water of 
one plant in Kentucky. Plant studies 
conducted in 1948 indicated that chlo- 
rine dioxide used on a cost basis was 
more efficient than activated carbon 
in removing this taste and odor. 
With algae tastes and odors, how- 
ever, the chlorine dioxide had little 
or no effect, and for these, activated 
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carbon had to be relied on to produce 
a palatable water. 

Tests made in 1949 at a plant in 
Wisconsin indicated that chlorine di- 
oxide applied to the clear well did not 
effect any reduction in the algae tastes 
and odors, but acted rather as a spe- 
cific for phenol contamination, which is 
encountered during the winter months. 

Similar studies at a plant in Minne- 
sota indicated that supplementary chlo- 
rine dioxide (0.6 to 1.2 ppm. sodium 
chlorite) applied to the clear well did 
not extend the odor reduction beyond 
the point already reached with acti- 
vated carbon. Applying the chlorine 
dioxide to the raw water only de- 
creased the raw water odor (swampy 
type odor) from threshold odor 14 to 
an average threshold odor of 12. Gen- 
erally, the threshold odor number of 
the tap water should be 5 or less for 
the water to be considered palatable. 


Handling Activated Carbon 


Activated carbons used for water 
purification are delivered in a very 
finely divided state, the greater part 
passing a 325-mesh screen. This ex- 
treme fineness, combined with the ap- 
parently low density of the carbon, 
results in dusting and wetting charac- 
teristics which can be quite trouble- 
some if preventive measures are not 
taken. 

Although some dusting usually oc- 
curs during unloading of the carbon 
packages, the greatest amount is en- 
countered when the carbon is emptied 
from the bag into the feeding hopper. 
This may be minimized by suitable 
handling procedures, and the scatter- 
ing of dust may be reduced by in- 
stalling dust collectors. These usually 
operate by creating a partial vacuum 
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at the hopper door which prevents the 
escape of carbon particles. 

When bag type dust collectors are 
used, it is essential that the bags be 
cleaned frequently to maintain maxi- 
mum efficiency for the dust collect- 
ing system. Portable dust collectors 
equipped with suction hose are now 
available, and can be used to pick 
up carbon that has been accidentally 
spilled or remove carbon dust that has 
accumulated over a period of time. A 
barrel or chute to a closed bin should 
be provided for disposal of the empty 
carbon bags. 

New methods of handling and feed- 
ing activated carbon have been in- 
vestigated and results show that car- 
bon dusting can be practically elimi- 
nated by receiving carbon in bulk 
(closed hopper cars or trailer truck) 
and using wet storage. Even if it is 


not feasible to receive bulk shipments 


of carbon, wet storage has advantages 
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over dry storage, particularly in elimi- 
nating dust. When a shipment of car- 
bon is received, the bags may be 
emptied directly into the wet storage 
tanks. Wet storage not only elimi- 
nates dusting during carbon applica- 
tion, but also eliminates the labor cost 
of moving carbon both into and out of 
storage. 

The wet storage tank should be 
equipped with an agitator to maintain 
a uniform suspension at all times. 
Proportioning devices such as a Moyno 
pump, rotometers and weirs may be 
used for controlling the amount of 
carbon required for taste and odor 
conditions. 

“Moisturized” carbon may be used 
where wet storage is not possible. This 
is carbon of standard quality, differing 
only in its water content. The amount 
of water added to minimize dusting is 
equal in weight to 20 per cent of the 
carbon. 
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New heads and new headquarters came through at the same time 
last month for A.W.W.A. As of March 1, nominees Berry, Capen and 
Brush become respectively President-, Vice-President- and Treasurer-Elect 
and on the same date the Association took over a lease for new head- 
quarters at 521 Fifth Avenue, New York 17, N.Y. Located at 43rd St., 
the new offices are only a block away from the old corner, but on the 39th 
floor of a 38-story building they must be at least a block up too. Anyway, 
if the new heads become big heads after they get crowned in Miami come 
May 3rd, they'll still find headroom at the new address—to prove to your- 
self which, come up and see us sometime! 


Roberts’ Rabid Rhabdomanticists, a completely unorganized society 
for the perpetuation of the persistent popular delusion known as witching, 
dowsing or divining, is gaining converts faster than any cult we’ve ever 
sneered at. What with father diviner Kenneth Roberts’ dowsing revela- 
tions* high on every best-seller list week after week, we are preparing now 
for the day when our antagonistic agnosticism in this regard will be dubbed 
atheism, if not daubed communism. Of course, readers of the miracies of 
Henry Gross won’t necessarily be believers, but we take it as a sad sign 
that even in the eyes of the New York Times, Henry is “nonfiction.” And 
knowing how seriously some of the people who have made the book a best 
seller take the printed word, we’re more than the least bit worried that 
water works men may have a little trouble getting funds for ground water 
exploration in the near future. Perish the thought that if the water works 
men themselves read the book they may not even want the funds. 

The gospel of the three R’s is, of course, spread in many ways—not to 
mention our own—but we’ve yet to find anyone among many newspaper 
columnists, book reviewers and “scientists,” who just out-and-out calls it 
claptrap. The governor of Massachusetts, among others, has been briefed 
on the subject by his agricultural experts and has actually had a first-hand 


* See March P & R, p. 1. 
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(Continued from page 1) 


demonstration of Henry’s map magic. In the governor’s favor, we can 
point out that the briefing was unsolicited, unofficial and its results unre- 
ported. But the name of Roberts is a known and respected one in the field 
of letters, and if science isn’t based on letters—or even words—why should 
we, who smoke the cigarette Bing Crosby tells us to smoke, eat the cereal 
Joe DiMaggio recommends, even drink the liquid Ezio Pinza suggests, let 
that worry us? 

As a matter of fact, it isn’t only in the U.S. that a new scourge of 
sorcery has settled. In Britain, for instance, the disappearance of the 
famous coronation “Stone of Scone” has brought forth sundry fakirs, fakers 
and plain fakes not least among whom is a 27-year-old water diviner named 
Bruce Copen, “who unravels crimes by radioesthesia, a science he invented.” 
Bruce, like Henry, is a mapster, but he dangles a pendulum where Hank 
twirls a twig—and the vibrations tell him not just about water, but about 
valuable stones as well. Only difficulty to date has been that the Stone of 
Scone assays at about two bits. Then from down Argentina way, where 
we fortunately have our own sources of information, we find other evidence 
of the worldwideness of witchwanding on a scale that is bound to hamper 
the work of the conventional water wonder worker. Spieling a witch pitch 
that is particularly plausible to those who have already swallowed a good 
deal of mental garbage, Peronia’s dowsers are riding so high that even 
A.W.W.A. has been called into the ring, asked for documentation to quash 
the quackery. 

As one “scientific authority” recently put it: “Since dowsing has been 
around for thousands of years, there must be something to it.” Schmaltz! 


National Production Authority regulations, orders, forms, news and 
related information can be obtained directly from the Dept. of Commerce, 
Div. of Printing Services, Room 6225, Washington 25, D.C. Those who 
require this material may ask to be placed on the department’s mailing list. 


That it’s really not the heat but the humidity was conclusively 
demonstrated just the other day in the basement of Lindy’s Restaurant 
along New York’s Broadway. Sleeping down there, Roger Brown failed 
to wake when a fire broke out in a pile of newspapers and sent flames lick- 
ing around his legs, but he wasted no time in coming to when the sprinkler 
system went into action and doused him. Not only that, but water put out 
the fire which had by then given him third-degree burns of the left leg. 
Thus did water prevent fire from making fire water fatal. 


(Continued on page 4) 
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FLUORIDATE 


Axcoa Sodium Fluoride is particularly suitable for the fluoridation of 
water supplies. It flows freely, dissolves at a uniform rate and is ex- 
tremely easy to handle. Moreover, you can use ALCOA Sodium Fluoride 
with confidence—because the ALCOA name on any chemical product 
assures you of a uniform high degree of purity and a dependable source 
of supply. If your community is fluoridating its water supply—or is 
considering doing so—let us show you how Atcoa Sodium Fluoride 
can do the job for you. Write to ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS * LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID * CRYOLITE + GALLIUM 
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Jobs are available for qualified persons in water works management, 
in engineering, in the laboratory, in sales engineering and in similar occupa- 
tions. Those interested should file a resume of their experience and back- 
ground with the A.W.W.A. office, which will attempt to channel them to 
prospective employers. 


That lucre really is filthy has now been scientifically established by 
two medical researchers—B. R. Nisbet and T. Skeoch—whose investigation 
of the bugs on bucks, i.e., “Bacteria on Bank Notes,” was described in a 
recent issue of the British Medical Officer. Water works men hitherto 
unhappy at their relative unacquaintance with the subject of the experi- 
ments, which disclosed the presence of haemolytic streptococci, Staph. 
pyogenes and pneumococci, may thu? want to change their minds about 
the whole thing—at least until the authors’ recommendations concerning 
disinfection procedures are put into practice. On the other hand, if, 
despite this fair warning, they persist in their desire to get their hands on 
some moola, they might at least remember that the bigger the bill the less 
the chance of its contamination. 


(Continued on page 6) 
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April 29-May 4—A.W.W.A.’s 71st Annual Conference 
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VISIBLE 
FLOW 


ew Builders Visible Flow Chlorinizers 


are designed to simplify plant operation — not 
to complicate it. Any competent mechanic with a knowledge of the proper 
methods of handling chlorine can easily master the operation and mainte- 
nance of Builders Chlorinizers. Specially trained personnel are not required 
to operate or service these chlorine gas feeders. The utmost safety and 
dependability are assured when Builders Chlorinizers handle your chlorina- 
tion jobs. For Bulletins and complete information, address Builders-Providence, 
Inc. (Division of Builders Iron Foundry), 365 Harris Ave., Providence 1, R. |. 


BUILDERS PRODUCTS 
The Venturi Meter * Propeloflo and 
Orifice Meters * Kennison Nozzles * 
Venturi Filter Controllers and Gauges 
* Conveyoflo Meters * Type M and 
Flo-Watch Instruments * Wheeler Fil- 
ter Bottoms * Master Controllers * 
Chlorinizers — Chlorine Gas Feeders 
* Filter Operating Tables * Pneumatic 
Meters * Chronoflo Telemeters * 


Installation in Sewage Plant, 
Medina, Pa. 
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(Continued from page 4) 

Again too much has proved not enough. First at Novato, Calif., 
oversupply meant insufficiency when heavy winter rains prevented comple- 
tion of the reservoir that was to have held next summer’s supply. Then, 
last month, too much came too soon again when it was too cold at Columbia, 
Pa., a frozen flood knocking out the water company’s pumping station and 
putting the community on more than a week of short, but long-distance, 
rations—a quart per capita per day being trucked in from Lancaster, Pa. 
Meanwhile, in northern New Jersey reservoirs were brimming and in New 
York City engineers were totting up even the system overflow to record a 
bloated 100.8 per cent full—not “not enough” now, but with not enough 
“frozen assets,” perhaps too little, too, later. 

And, barring the Southwest, everywhere has seemed all wet. The 
Pacific Northwest has been running off all over the place, with disastrous 
results. In Italy, a flooding Tiber has been threatening Rome. And in 
Britain, the months of January and February hung up a rainfall record of 
7.85 in. About all the Southwest has received as yet is ice—unwanted, 
unexpected, unprepared-for ice—which with its causative cold put water 
utilities in the area in a real jam, consumption going up precipitously when 
consumers tried trickling to prevent freeze-ups and up again when the 
freeze departed and water mains started popping. 

Too much, too little, too hot, too cold or even too medium, 
where” is where “water, water” must be and must be important. 


every- 


The proposal under consideration by the House Ways and Means 
Committee to raise additional federal revenues by taxing local government 
bonds produced sharp reaction from many quarters. Speaking for a num- 
ber of municipal organizations, including the United States Conference of 
Mayors, the American Municipal Assn. and the Municipal Finance Officers 
Assn., Austin J. Tobin read into the committee’s minutes a statement out- 
lining the basic objections to the proposal. In addition to urging the 
unconstitutionality of the method, his testimony argued that very little addi- 
tional revenue would be earned by it and, ironically enough, it would pre- 
vent many near-marginal but self-supporting projects from being carried 
through without federal assistance. The result of this would be the illogical 
gain of a small amount of federal revenue at the expense of either greatly 
increased appropriations for local government aid or a drastic curtailment 
in local government services. 


Kirk H. Logan, research engineer with the Cast Iron Pipe Research 
Assn., has been awarded the 1951 Frank Newman Speller Award for cor- 
rosion engineering by the National Assn. of Corrosion Engineers. At 
present experimenting with corrosion prevention, he had long been active 
in the National Bureau of Standards investigating underground corrosion. 
(Continued on page 8) 
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>PPP The Standard Speci- 
fications for cement-mortar 
protective coatings issued by 
the American Water Works 
Association provide: “Inte- 
rior of the entire line, includ- 
ing both curves and tangents, 
shall be by centrifugal ma- 
chine . . . the machine shall 
apply the mortar by centrif- 
ugal action without the use 
of compressed air and follow 
its application by automatic 
trowelling to a uniform thick- 
ness and smooth finished sur- 
face.” 


The strict adherence to these 
specifications by Centriline 
insures a continuous, dense, 
smooth lining—applied with- 
out rebound—that means re- 
stored carrying capacity per- 
petually sustained and longer 
life to mains. If pipelines are 
losing efficiency it is time to 
consider Centrilining. Our 
engineers stand ready to as- 
sist you. 


> PPP WRITE TODAY 
FOR THE 
CENTRILINE CATALOG 


JOURNAL A.W.W.A. 


>>> PIPE LINING 
FACTS NO. 3 


CENTRILINE CORPORATION 
A subsidiary of Raymond Concrete Pile Co. 
142 CEDAR STREET +« NEW YORK 6, N.Y. 
Branch Offices in all Principal Cities in the United States 
and Latin America 


American Pipe & Construction Company of Los Angeles, California 
(P. O. Box 3428, Terminal Annex) Licensee Western Part of U. S. 


Reg. U. 8, Pat. Off. 


CEMENT MORTAR LININGS FOR WATER MAINS 


Centrifugally Applied in Strict Conformity 
with A.W.W.A. Specifications 
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The sanitary status of drinking water supplies used by railroads, 
buses, ships and airlines has been listed by the U.S. Public Health Service. 
Previously U.S.P.H.S. had simply checked lists of watering points sub- 
mitted by public carriers for conformance with its Drinking Water Stand- 
ards; the issuance of a regular list has now been started to guide public 
carriers in their choice of supply points. Listed are 1,652 vessel, 1,423 
railroad, 179 airline and 2 bus watering points. Additional lists cover milk 
and frozen dessert sources. The listings were made by U.S.P.H.S. on the 
basis of state health department reports and will be revised three times a 
year, appearing the first day of January, May and September. Copies may 
be obtained from the Federal Security Agency at any of its regional offices. 


Stifel W. Jens has opened a consulting office in St. Louis at 101 S. 
Meramec Ave., where he will practice in hydraulic, hydrologic and sanitary 
engineering. He had been associated with Horner & Shifrin for the past 
18 years, the last 12 as a partner in the firm. He has long been active 
in the field of hydrology, having taken part in a number of investigations 
and studies made by national committees and organizations. 


(Continued on page 10) 


Earn FULL REVENUE with — 
Willie is ~ Accurate American Meters 


MOVING 


Leading A.W.W.A. to its new 
headquarters, Willing Water 
can now be found just one block 
uptown, across the street, and 


The superior accurac y into 
nearly twice as high up as he Buffalo AMERICAN Meters enables 
you to earn full revenue 
metered 


was in his old roost. Whether 
it’s Willie you want, or plain 
old A.W.W.A., please note the 
new address: 


American Water Works Assn., Inc. 
521 Fifth Ave. New York 17, N.Y. 


: 

Write for details, 
METER 
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Horton Welded Elevated Tank 


_ This 200,000-gal. welded elevated‘ tank} has_been{installed in the 
Conover, N. C., water distribution system to provide gravity water 
pressure and improve water service. It is 100 ft. to the bottom. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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Painting oneself into a corner is kid stuff compared with the accom- 
plishments of Messrs. Joseph Vowels and Joseph Vittini of Santa Barbara, 
Calif. Scientific snowmakers, they, the two Joes went up into the Figueroa 
Mountains to increase the snow crop for spring harvesting. Only trouble 
was that each time they started seeding the clouds with silver iodide, the 
snow would storm down immediately. Next thing they knew, they had 
snowed themselves not in, but up—on a 3,600-ft. mountain. What’s more 
it took a rescue party several days to fight its way through four-foot drifts 
to bring them back. 

Could this be wisely and still too well? 


Havens and Emerson, consulting firm of Cleveland, Ohio, and New 
York, N.Y., have announced a number of personnel changes. Admitted 
to the firm as partners are Walter L. Leach, principal engineer, of the New 
York office, and Harry H. Moseley, civil engineer, and Jasper W. Avery, 
mechanical engineer, both of the Cleveland office. Frank S. Palocsay and 
Edward S. Ordway have been appointed principal engineers. 


A movie film attack on stream pollution has been opened by the Sani- 
tary Water Board of the Pennsylvania Dept. of Health. Two film versions 
of the story of the clean streams campaign are being distributed, both in full 
color and sound. “Dangerous Waters,” a 35-mm. 10-minute one-reeler, is 
intended for theatrical showing; and “Waters of the Commonwealth,” a 
; more complete and detailed 25-minute 16-mm. short, is planned for show- 
ings at schools, clubs and organizational meetings. Both films were pro- 
duced by the Jim Handy Organization as part of the drive to enlist con- 
tinuing popular support behind the state’s campaign. 


John R. Hartley, manager of project sales for Builders-Providence, 
Inc:, has been elected a vice-president of the company. A veteran of 23 
years of service with the organization, Hartley will continue in charge of 
his department both in the water and sewage field and in the field of indus- 
trial water and waste treatment. 


Andrew A. Melnychuck has been appointed project engineer of 
Omega Machine Co., in which capacity he will work on development and 
research in chemical feeding problems for water supply and other appli- 
cations. 


(Continued on page 12) 
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The water main 
that never grows old— 


ASBESTOS-CEMENT 
PIPE! 


Consider the experience of water depart- 
ment officials in South Hadley Falls, Mass.: 
In 1950, it was decided to add three miles 
to the existing system of ‘‘Century”’ Pipe. 
At the same time, it was necessary to relo- 
cate several hundred feet of the original 
pipe to make it conform to the grading plans 
for a new development area. But, because 
Pipe never grows “old”, there 
were no difficulties involved: A trench was 
dug to the new grade paralleling the original 
pipe run, and the same “‘Century”’ Pipe, 
with the same Simplex Couplings was relaid 
and reused at the new level! 


The high re-use value is just one example 
of the continuing economies of ‘‘Century” 
Asbestos-Cement Pipe—economies that 
start with the low cost of the pipe. “Century” 
Pipe, though exceptionally strong, is light 
in weight—is economical to ship and store; 
can be handled easily and laid quickly. It 


Nature made Anbeslos.. . 


Keasbey & Mattison has made 
it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 


JOURNAL A.W.W.A. 


Original installation of “Century” Pipe pre- 
vious to relaying it at the new lower grade. 


Engineers: Tighe and Bond, Holyoke, Mass. 
ers: Scott Bros., Ludlow, Mass. 


can be cut and tapped in the field. And, 
because “‘Century” Pipe never tubercu- 
lates and will not rust or corrode, its original 
carrying capacity never decreases; it does 
not increase pumping costs; the pipe is 
always efficient, always ‘‘new”’! 


Before you buy or specify any pipe for 
water mains, get the complete story on 
K&M “Century” Asbestos-Cement Pipe. 
We'll gladly send details upon request. 


K&M Asbestos Rope for 
yarning bell and spigot joints 
reduces the hazard of high 
bacterial content following 
the laying of water mains. 
Write for details. 


See us at Booths 35 and 36, American Water Works Association 
Convention, Miami, Florida, April 29 -May 4, 1951 
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(Continued from page 10) 


LeRoy H. Scott, sales engineer for Infilco, Inc., in Florida, died on 
February 28. For many years filtration engineer of the Oklahoma City, 
Okla., Water Dept., he received the Southwest Section’s Fuller Award in 
1940 for developing submerged combustion recarbonation equipment and 
for his part in the Scott-Darcy method of ferric chloride production. He 
also patented a device for obtaining temperature control of lime slakers, 
and recently developed a use for lime softening sludge in chemical pre- 
cipitation for primary treatment of sewage. He joined the Infilco staff after 
World War II and settled in Orlando, Fla. 


H. Seaver Jones has retired as president and director of Centriline 
Corp. and has been succeeded by James P. Cummins, formerly East Coast 
general superintendent of the Raymond Concrete Pile Co. Mr. Jones, who 
will retain his affiliation with the company as a consultant, was associated 
with the cement lining process almost since its invention by A. G. Perkins 
twenty years ago. The process was originally developed by the T. A. 
Gillespie Co., and the Centriline organization was formed in 1939 to pro- 
mote its use for lining pipe 4 to 144 in. in diameter. 


(Continued on page 14) 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 


New York 


New Hyde Park 
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Watches and Water Meters 


You can’t operate a Railway System successfully without accu- 
rate and dependable time pieces. Nor can you operate a Water 
Works System successfully without accurate and dependable 


Water Meters. Hersey Water Meters are built with watch-like 
precision. More than sixty-five years of know-how has made this possible. 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. — 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN PRANCISCO — LOS ANGELES 
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(Continued from page 12) 


“What Price Water?” seems almost beside the point now that we’ve 
received our monthly gasoline bill from Esso Standard Oil Co. What 
Price Distilling? that’s what we want to know, for in a little booklet en- 
closed with the bill, we learned that “after all, one pound of gasoline costs 
about four cents, or less than you [us, that is] would pay for the same 
amount of bread, milk, lumber or distilled water!” What with undistilled 
water at a nickel a ton and gasoline at $80 a ton, it’s no wonder that we 
pay the price we do for the stuff we like to drink. 


Information on government controls is being provided by the New 
York Journal of Commerce, 63 Park Row, New York 15, N.Y., on a sub- 
scription basis. Indexes and digests of the controls are kept current by 
weekly bulletins. 


L. A. Dixon, vice president of the meter and valve division of Rock- 
well Mfg. Co., has been elected a member of the Board of Directors. 


Dowell, Inc., has moved its New York office to 45 Rockefeller Plaza, 
Room 1965, New York 20, N.Y. 


(Continued on page 16) 


Now Available: 
WATER QUALITY 


TREATMENT 


Second Edition—Revised and Enlarged 


A.W.W.A.’s manual of Water Quality and Treatment brought up to date, with 
chapters on: source characteristics; aquatic organisms, quality standards, stream 
pollution and self-purification, impounding reservoir control, aeration, coagula- 
tion, mixing and sedimentation basins, disinfection, taste and odor control, filtra- 
tion, scale and corrosion control, softening, iron and manganese removal, boiler 
water treatment, fluoridation, and treatment plant control. With four appen- 
dixes and an index, that makes 451 pages. 


Price: For general sales, $5.00. For A.W.W.A. members sending cash with order, $4.25 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue New York 17, N.Y. 
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(Continued from page 14) 


Wolman on Water on WAAM, which is to say that water supply 
has made its first splash on a new medium—being the subject of television 


treatment on the March 20 Johns Hopkins Science Review program, con- 
ducted by our own Abel Wolman and broadcast by Station WAAM, Balti- 
more. What with pictures and even micropictures of the subject trans- 
mitted over whatever video is transmitted over as part of what has been 
characterized as “the best program telecast,” one of these days one of these 
televiewers is going to start drinking the stuff. 


Red water problems are apparently no one’s business but the Reds’. 
At any rate, when France, the Philippines, Britain and the U.S. jointly 
introduced a resolution calling upon the Economic Committee of the United 
Nations Economic and Social Council to sponsor a study of water supplies 
and development for use in arid regions of the world, the Soviet Union 
representative objected that the U.S. was advocating interference in the 
economic affairs of other countries. Something ought to be said about 
their just deserts. 


(Continued on page 80) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


1 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET -. NEW YORK, N. Y. 
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It’s a quick, 
one-man 
job 
to repair a 
KENNEDY 
SAFETOP 


Photos taken at N. Y. State Section meeting, A.W.W.A., April 1949 


IN ONLY 11 MINUTES, a single 
man can easily and permanently 
repair a Kennedy Safetop sheared 
off in a traffic accident. It is the 
only hydrant with the easily-re- 
placeable, threaded breaking ring 
that gives positive connection and HING IMPACT, the aes 


rigid alignment to the two stand- breaks cleanly and evenly at the breaking 

: : ring. Yet this ring gives a connection strong 
Pipe sections, enough to take as hard a blow as the one- 
piece hydrant can . .. without damage. 


ONLY A FEW COMMON TOOLS and inex- BACK IN SERVICE ofter speedy, right-on- 
pensive parts, contained in the Safetop Re- the-spot repairs, the Kennedy Safetop works 
pair Kit, are needed for permanent repair. as smoothly and efficiently as if nothing 
No digging is required and a compression- had happened. There's no danger of pro- 


type valve prevents flooding or gushing. longed loss of community fire protection. 


WRITE FOR SAFETOP BULLETIN 105 


m KENNEDY 


VALVE MFG. CO. + ELMIRA, N.Y. 


VALVES + PIPE FITTINGS + FIRE HYDRANTS 
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The Reading Meier 


The Practice of Sanitation. Edward S. Hopkins and Francis 
B. Elder. Williams & Wilkins Co., Baltimore, Md. (1951) $7.50 


Intended as a textbook and guide in environmental sanitation, 
the volume presents a summary of modern practice in food handling, 
insect control, sanitary administration and other fields. Chapters on 
sewage disposal, stream pollution control and swimming pools are 
included, and the section on water supplies is a generous 65 pages 
long, offering a not-too-brief synopsis of the procedures used to make 
waters safe. The book is not intended to provide new information 
for water works personnel, but it may incidentally find use as an 
orientation manual. 


Active Carbon. John W. Hassler. Chemical Publishing Co., 
Brooklyn, N.Y. (1951) $7.00 


The first complete survey of active carbon to be published in 
English, according to the publishers, this volume discusses theoretical 
principles and fundamental concepts of the adsorption process, indus- 
trial and water treatment applications, and experimental methods and 
principles. Background information on the manufacturer and prep- 
aration of active carbon (or activated carbon, as it is fairly gen- 
erally and commercially known) is included. The author has long 
been director of research for the Industrial Chemical Sales Div. of 
West Virginia Pulp & Paper Co. 


The Water and the Power: Development of the five great 
rivers of the West. Albert N. Williams. Duell, Sloan & Pearce, 
New York (1951) $4.50 


This story of the colorful past, desperate present and forbidding 
future of the Colorado, Sacramento-San Joaquin, Rio Grande, Mis- 
souri and Columbia Rivers makes absorbing reading. The author, a 
professional yarn-spinner, recounts his narrative in chatty and popu- 
lar form. Perhaps a little too popular, for in his search for human 
interest and dramatic conflict he has been led to portray some un- 


(Continued on page 20) 
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BEATRICE, 


JOURNAL A.W.W.A, 


NEBRASKA 


UPS WATER SUPPLY 


WITH A LAYNE SHORT SETTING BOOSTER PUMP 


From four Layne Well Water 
Units, Beatrice, Nebraska was putting 
1600 gallons of water per minute into 
the city through their six miles of 14 
inch mains. Growth of population 
and new industries created need for 


AT THE AWWA CONVENTION 
MIAMI—SPACE 120-121 


more. The problem was easily, 
quickly and economically solved by 
installing a Layne Short Setting 
Booster Pump in line with the wells. 
As a result, water supply was in- 
creased to 2,300 gallons per minute 
—nearly 44 percent. 


The Layne 2-stage, 15 inch bowl 
booster pump, powered with a 100 
H.P. motor was easily accommodated 
in a small pump house addition, thus 
saving the cost of extra heating equip- 
ment. Installed in 1948, it is giving 
highly satisfactory service. 


These Layne Short Setting booster 
pumps may be used by other cities— 
and factories as a means of increas- 
ing water supply at a very nominal 
cost. 

If you are in need of more water 
either from your present wells, or 
from new units, Layne engineers will 
gladly survey your present equipment 
and make dependable recommenda- 
tions. For further information, cata- - 
logs, etc., address 


LAYNE & BOWLER, INC. 
Memphis 8, Tenn. 


LAYNE 
WELL WATER SYSTEMS 


VERTICAL 


PUMPS 
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The Reading Meter (Continued from page 18) 


realistically deep-dyed villains—such as, for example, the much-abused 
people of Los Angeles. Some of the concrete details with which he 
clothes the bare historical facts may not be as authentic as they are 
intended to appear, but they make for entertaining reading, and prob- 
ably no great damage is done by attracting the attention of as many 
readers as possible to a regional problem of national significance. 


Report Preparation. Frank Kerekes and Robert Winfrey. 
Towa State College Press, Ames, Iowa (2nd ed., 1951) $6.90 


Correspondence and technical writing have been included in the 
scope of the survey of report preparation attempted by this book. 
_ Expense has obviously not been spared in the production of the vol- 
ume, which includes illustrations and samples of actual forms, charts 
and tables. Even letterheads in their original color have been repro- 
duced to lend a tone of authenticity to the forms which appear on 
business stationery. The mechanics of illustrating, of verbal expres- 
sion, of style and format—all are discussed and carefully explained. 
In addition, the general planning and collection of information re- 
quired for the reports, as well as their formal preparation, all receive 
due attention. In general, the store of useful information is exhaus- 
tive, and the average report writer may complain—if at all—of too 
much rather than too little coverage. 


Public Health Laws of the City of Pittsburgh. School of 
Law, Univ. of Pittsburgh, Pittsburgh, Pa. (1950) $5 


This novel compilation of the laws of a single city is the product 
of extensive research and, with the notes, fills 1,038 pages. 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Phone 3-2530 Clearwater, Fla. 
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SAVE AND MONEY 


WHEN YOU USE 
ARMCO STEEL WATER PIPE 


*Armco Welded Steel Water Pipe is supplied in 132 
different combinations of size and wall thickness (from 
6- to 36-inch diameters; 9/64- to 1/2-inch wall thick- 
nesses). It means you can match exact job needs without 
buying excess metal. Write for complete data. Armco 
Drainage & Metal Products, Inc., Welded Pipe Sales 
Division, 2571 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. 


“ARMCO WELDED STEEL PIPE 
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ELECTRO 
RUST-PROOFING 
AT WORK! 


A midwestern city writes of 
its ERP cathodic protection 
systems installed in 1946 in 
two 6 MGD Softening Tanks as 
follows: “‘After about one 
year’s usage, the metal (of the 
Softening Tanks) began to 
show excessive corrosion. We 
installed equipment furnished 
by the Electro Rust-Proofing 
Corp. All visible evidence of 
corrosion (on submerged sur- 
faces) has stopped .. .”. 

ERP’s 15 years of con- 
tinuous experience in cathodic 
protection is available for the 
solution of your corrosion 
| problems, too. Write today, 
q without obligation. 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


E-15 


Electro Rust-Proofing Corp. .(N. J. 


BELLEVILLE 9, NEW JERSEY 


CATHODIC PROTECTION 
FOR ALL BURIED AND 
SUBMERGED STRUCTURES 


CORRESPONDENCE 


V ol. 43, No.4 


Nice Mice Vice 


To the Editor: 


The other day at Norfolk, Va., I 
was talking with Mr. Wilson Davis 
who is the man in charge of the dis- 
tribution system for the city of Nor- 
folk. He tells me that the mice like 
to eat the A.W.W.A. JourNaL back 
sections—where they are pasted 
together. 

For some reason the mice at the 
Norfolk water works office out at the 
plant PREFER THE JOURNAL 

|AW.W.A. TO ALL OTHER 
| JOURNALS. 
|” Mr. Wilson Davis decided that he 
would catch this mouse and brought 
a small mouse trap from home. He 
purchased some ordinary cheese and 
decided that he would set the trap later 
in the afternoon just before going 
home. 

The interesting part of this story is 
that the mouse came out sometime 
during the middle of the day when all 
of the men were away, ate the cheese 
and pushed the wrapping paper into 
the waste basket. 

This is a true story and quite hard 
to believe, but anyway the mice at 
Norfolk water works which prefer the 
JournaLt A.W.W.A. are pretty smart. 

Frep E. STUART 


Pres., Stuart Corp. 
516 N. Charles St. 
Baltimore 1, Md.; Mar. 19, 1951 


Man or mouse, as long as they start 
with the “back section,” we of P&R 
are happy.—Eb. 
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“THRESHOLD TREATMENT 


CONTROLS CORROSION ... PREVENTS 
LIME SCALE... STABILIZES DISSOLVED 
IRON AND MANGANESE. . . STABILIZES 
WATER FOLLOWING SOFTENING 


The simplicity and economy of 
Calgon Threshold Treatment together 
with its great effectiveness in solving 
many of the most serious problems 
commonly encountered with muni- 
cipal and industrial waters has made 
it a standard method of treatment. 


Hundreds of major supply systems 
in all parts of the world find it 
profitable to use Calgon regularly 
for one or more of these purposes. 


We will be glad to discuss your 
problems and tell you exactly what 
Calgon can accomplish in your 


sure 


*T.M. Reg. U.S. Pat. Off. 


CALGON, INC. 


HAGAN BUILDING 
PITTSBURGH 30, PA. 


Corrosion? 
“a 
Be 
at the A.W.W.A. Convention in 
Miami, April 29 to May 4. 
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WATER SERVICE 
PRODUCTS | 


Over 80 years of manufacturing experience 
. .. designed for easy installation . .. long years of 
trouble-free service ...interchangeable with those 
of other manufacturers ...corporation stops can be 
installed with any standard tapping machine. 


All Hays fittings made of single, uniform, high 
quality water service bronze, 85-5-5-5 mix... hy- 
drostatically tested at 200 pounds or more... plugs 
individually ground in for perfect fit...specially 
lubricated for permanent easy turning. 


HAYS MANUFACTURING COMPANY 


12TH & LIBERTY STREETS, ERIE, PENNA., U.S. A. 
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Professional Serices 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpick Louis R. Howson 
Donatp H. 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Di 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 
Curnton L. Ivan L. Bocrert 


J. M. M. Greta Ropert A. LincoLtn 
Donatp M. Dirmars ArtTHuR P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial. Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 
Geologists— Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 

American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Iil. 


BOWE, ALBERTSON 
& ASSOCIATES 
Engineers 


Sewerage—Sewage Treatment 
Water Supply 


Refuse Dis: 
Valuations— 


110 William St. 
New York 7, N.Y. 


al—Analyses 
ports— Designs 


Ki Highway 
Conn. 


BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—Sewace Disposat— 
Hypravuiic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Construction, Operation, Manage- 
ment, Chemical and Biological Tabimaneles 


112 B. 19th St., New York 3, N. Y. 
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BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 
Columbus 15, Ohio 


584 E. Broad St. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads 


Highways 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 


Investigations. 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 1404 E. 9th Se. 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plante. Municipal and Industrial Water 
Conditi Eq t of All Types. 
Designs, Plans, ‘Specifications, Estimates, 
Reports, Supervision. 


508 Draper St. 


Mich. 
Vicksburg 3271 


JAMES M. CAIRD 
Established 1898 
C. E. Currton, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. 


Troy, N. Y. 


FAY, SPOFFORD & THORNDIKE 
Engineers 
W. Horne 
L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Warsr anv 
SzweraGe anv Sewacs TReATMENT—AIRPORTS 
I tigati Reports Valuati 
Boston New York 


CAMP, DRESSER & McKEE 
Consulting Engineers 
Water Works, Water Treatment, 
Sewerage 


Investigations, Reports, Design 
Supervision, , Development 


6 Beacon St. Boston 8, Mass. 


FINKBEINER, PETTIS & STROUT 


CaRLetTon 8. FINKBEINER C. E. Perris 
Haroip K. Srrovur 


Consulting Engineers 


Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 

Valuations & Apprai 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Develop t and Applicati 
Investigations and Reports, 
Valuations and Rates 


210 BE. Park Way at Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply —Sewerage 

Flood Control & Drainage—Bridges 
Ornamental! Street Lighting— Paving 
Light & Power Plants—Appraisals 


Chicago 11 


351 B. Ohio Se. 


FULBRIGHT LABORATORIES, Inc. 


Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 


Tel. 5-5726 
Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


Water 
Roads—Airpo i 
Planning—A i 


Professional 
Senuices 


(contd.) 


G. L. GEISINGER 
Consulting Engineer 
Water Works—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 


122 Elliott Ave., W. Seattle 99, Wash. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 
2314 Girard Trust Co. Bidg. 
Broad St. & S. Penn Square 
Philadelphia 2 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
New York Reading, Pa. Washington 
Houston Philadelphia 


HITCHCOCK & ESTABROOK, INC. 


Lester D. Lee, Associate 
Consultants to Municipalities since 1920 
Water, Sewerage, Paving, Power Plants, Airports, 
Public Buildings, Surveys and Appraisals 


241 Sheridan Rd. 521 Sexton 
Menominee, Mich. Minneapolis 15, 


GLACE & GLACE 
Consulting Sanitary Engineers 
Sewerage and Sewage Treatment 


Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


HORNER & SHIFRIN 
Consulting Engineers 
W. W. Horner 8. W. Jens 
H. Shifri E. E. Bloss 
V. C. Lischer 
nee wage Treatment— Munici- 


Shell Building Se. Louis 3, Mo. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 
Inspection Engineers 
(Established 1888) 

ion and Poi 
Conduit, Pipe and Accessories 
175 W. Bivd. 
and Principal Mfg. Centers 


HAVENS & EMERSON 
W. L. Havens C. A. Emerson 
A. A. Burezr F.C. Tories F. W. Jones 
Consulting Engineers 
Wastes, Valuations oratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 

C. C. Walker F. L. Swickard 

B. L. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 

Consultants 
Water Supply, Treatment & Distribution 

Sewers & Sewage Treatment 

Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio 


— 
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nvestigations 
oe Scranton, Pa. Pittsburgh, Pa. : 
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JONES, HENRY & 
SCHOONMAKER 


(Formerly Jones & Henry) 
Consulting Sanitary Engineers 


Water Works 


Sewerage & Treatment 


Security Bidg. 


Waste Disposal 


Toledo 4, Ohio 


Parsons, Brinckerhoff, 


G. Gale Dixon, 


Hall & Macdonald 
Associate 


Engineers 


Dams Water Works 
Bridges 
Traffic & Transportation Reports 
Foundations 


Airports 


Subways 
Harbor Works 
Power Developments 


Tunnels 
Highways 


Valuations 
Industrial Buildings 


51 Broadway, New York 6, N.Y. 


Engineers 


MORRIS KNOWLES, INC. 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Industrial Wastes, Valuations, 


Laboratory, City Planning. 
Park Building Pittsburgh 22, Pa. 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ma.cotm Prenre 


R 


Ernest W. Warrioce 
Ricaarp Hazen G. 


G. Werner, Jr. 
, Plans 


eports. 
Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. 


New York 18, N. Y. 


R. M. LEGGETTE 


Consulting Ground Water Geologist 
Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue 


New York 17, N. Y. 


THE PITOMETER COMPANY 


Engineers 


Water Waste Surveys 


Trunk Main Surveys 
Water Distribution Studies 


50 Church St. 


Penstock Gaugings 


New York 7, N. Y. 


Roberto Meneses Hoyos & Co. 


Ground Water Engineers 


Water Supply 
Test Drilling 
Explorations 


Geophysics 
Flow Tests 
Reports 


Design, Valuations & Supervision 


Reforma 12 


Mexico City 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 


& Reports; Design; 


Supervision oO! 


onstruction & Operation 
Analytical Laboratories 


1 Lee Place 


Paterson 1, N. J. 


METCALF & EDDY 


Engineers 


Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 
Valuations 


Airfields 


Laboratory 


Statler Building 
Boston 16 


THOMAS M. 


RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 


Industrial Waste 


Treatment, 


Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. 


New York 55, N.Y. 


Engineers 


THE H, C. NUTTING COMPANY 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 

Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & 


HOWE 


Consulting Engineers 


O. J. 


B. V. Hown 


Appraisals— Reports 
Design—Supervision 
Water Works Systems, epetion and Softening 


ts, Reservoirs, and D 


ms, Sanitary and 


Storm Sewers, Sewage Treatment Plants, 
Refuse Dis; 


Airports 


426 Cooper Bidg., Denver 2, Colo. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


Professional 
Seruices 


(contd.) 


RUSSELL & AXON 
Consulting Engineers 
Gero. 8S. F. E. Wenaer 
Joe Wiutamson, Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fila. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Appraisals 


Columbus, Ohio 


Reports 
209 South High St. 


SAMUEL SHENKER 
Chemical Consultant 


Water Treatment 
Laboratory Service 


155 S. Broadleigh Rd., Columbus 9, Ohio 


WARD & STRAND 
Engineers 
Water 
Sewerage 
Industrial Wastes 
Paving 


Power 
Drainage 
Industrial Building 


1 W. Main St. Madison 3, Wis. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacterioiogical Analyses 


14 Beacon Street Boston 8, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 


Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
lems 


89 Broad Sx. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine. Ia. 


WHITMAN, RE 
& ASSOCIA 
Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, 
Supervision, Appraisals 
1304 St. Paul Se. Baltimore 2, Md. 
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‘AMERICAN 


WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications received February 1 to 28, 1951 


Albion City Water Dept., Ralph H. 
Roberts, Water Comr., 420 W. Market, 
Albion, Neb. (Corp. M. Jan. ’51) MP 

Allert, Ralph R., City Water Supt., Box 
994, Ritzville, Wash. (Jan. '51) 

Archbold Board of Public Affairs, George 
D. Mignin, Pres., 410 Vine St., Arch- 
bold, Ohio (Corp. M Jan. ’51) 

Ayalon, Naftali, Mgr. & Tech. Director, 
Ayalon & Etzioni Ltd., Box 586, Haifa, 
Israel (Jan. 

Ballard, Calvin F., City Engr., Grand 
Prairie, Tex. (Jan. '51) 

Belle Alkali Co., Mrs. Ruth B. McBrayer, 
Sales Mgr., Belle, W. Va. (Assoc. M. 
Jan. ’51) 

Benjamin, William, Asst. Operator, Water 
Purif. Plant, 131 Antoine St., Wyan- 
dotte, Mich. (Jan. ’51) 

Benson, Edward F., Pres., Hemlock 
Mutual Water Co., 5240 N. Cogswell 
Rd., El Monte, Calif. (Jan. '51) 

Bower, Roy O., Supt., Water Dept., 
Arcadia, Ind. (Jan. ’51) M 

Bowman, J. M., see Studebaker Corp., The 

Bowman, W. Robert, Supt., Water & 
Sewage Treatment, Municipal Bldg., 
Newark, Ohio (Jan. '’51) MPR 

Bryan, Howard R., Sales Repr., James B. 
Clow & Sons, 2009 Coleridge Dr., St. 
Louis 21, Mo. (Jan. ’51) 


V ol. 43, No. 4 


Burden, Martin L., Engr., Martin L. 
Burden & Assocs., 1034 N. Harrison 
St., Alexandria, Ind. (Jan. '51) P 

Burke, George W., Jr., Asst. San. Engr., 
Public Health Service, Bureau of San. 
Eng., State Board of Health, Jackson- 
ville, Fla. (Jan. ’51) R 

Byars, Robert L., Supt. & Mgr., San 
Luis Obispo County, Water Works 
Dist. No. 2, Morro Bay, Calif. (Jan. ’51) 

Cansler, William G., Sales Engr., Dresser 
Mfg. Co., Ltd., 163 Bellechease St., 
Montreal, Que. (Jan. '51) 

Carloss, Leslie, Jr., see Carloss Well 
Supply Co. 

Carloss Well Supply Co., Leslie Carloss, 
Jr., 111 Concord St., Memphis, Tenn. 
(Assoc. M. Jan. ’51) 

Carluccio, Daniel, Jr. Engr., Water Dept., 
City Hall, East Orange, N.J. (Jan. ’51) 

Catlett, George F., Engr. & Director, 
State Stream San. & Conservation 
Com., Box 2091, Raleigh, N.C. (Jan. 

Chandler, R. L., see Newton (Kan.) 

Charles City Water Works, Arthur E. J. 
Johnson, City Mgr., Charles City, Iowa 
(Corp. M. Jan. ’51) M 

Colorado Dept. of Public Health, William 
N. Gahr, Director, Div. of San., 720 
Boston Bldg., Denver, Colo. (Corp. M. 
Jan. 

Covington, Town of, C. L. Overholt, 
Water Supt., Covington, Va. (Corp. 
M. Jan. ’51) 

Conservative Water Co., E. E. Pedder, 
Pres. & Gen. Mgr., 8627 Fir Ave., Los 
Angeles 2, Calif. (Corp. M. Jan. '51) 

Crabtree, Walter R., Co., L. G. Phillippe, 
1503 Barnett Bank Bldg., Jacksonville, 
Fla. (Corp. M. Jan.’51) M 

Crumley, Clarence C., Chief of Water 
Sanitation Section, Div. of San. Eng., 
State Health Dept., Pierre, S.D. (Jan. 
S51) 

Daniels, Paul G., Mgr., Monongahela City 
Water Co., 111—3rd St., Monongahela, 
Pa. (Jan. 

Davis, David G., see Davis Mfg. Co. 

Davis Mfg. Co., David G. Davis, Pres., 
9250—3rd St., Beverly Hills, Calif. 
(Assoc. M. Jan. '51) 

Denny, Benjamin C., Exec. Secy., City 
Waterworks, Box 1423, Trenton, Fla. 
(Jan.’51) MPR 


(Continued on page 32) 
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modernize—for 


greater capacity—economically 
with Rex Floctrol and Verti-Flo! 


When increased demands exceed the 
capacity of your water treatment 
plant, you can bring your plant up- 
to-date ... step up capacity .. . eco- 
nomically with REX FLOCTROLS and 
VERTI-FLO Clarifiers. Installed in new 
or existing tanks, these efficient units 
provide greatly increased capacities 
. +. more effective results. 

At the Fairmont, Minn., treatment 
plant, for example, REX FLOCTROLS, 
installed in modernized tanks, and a 
VERTI-FLO in an existing tank, made 
possible an increase in plant capacity 
from the originally designed capacity 
of 500,000 G.P.D. to 2,000,000 
G.P.D. without increasing the physical 
size of the plant. 

Tests show that the chemical re- 
action is complete within the FLOC- 
TROL despite the extreme seasonal 
changes in water temperature. 

The VERTI-FLO equipment was 
installed in two existing rectangular 
settling tanks, providing for and effi- 
ciently handling 2,000,000 gallons 
daily, an increase of 1,500,000 gal- 
lons daily over the original designed 
capacity of the two conventional 
tanks. Detention time was reduced 
from 6.2 hours to 1% hours, and 
solid removals were remarkably im- 
proved. Effluents were improved to REX FLOCTROLS at Fairmont, Minn. 
the point where filter runs were in- G. E. Basom, Manager, Water and Light 
creased 5 to 6 times. Commission, Fairmont, Minnesota 


Why not reap the benefits of this modernization for your plant? 
For complete details and informative literature, write: CHAIN BELT 
COMPANY, 1609 W. Bruce Street, Milwaukee 4, Wisconsin. 


Compan™ 
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Dismukes, 
Agent, City Hall, Colton, Calif. (Jan. 
51) M 


George, City Purchasing 


Dunbar, Marion Frank, Cons. Engr., 
Universal Eng. Co., Box 74, Morgan- 
town, W. Va. (Jan. ’51) MP 


Dyer, R. W., see Petersburg (Ind.) 
Water Works Dept. 

Elliott, Charles B., Supt., Water Dept., 
Board of Public Works, 811 Bell, 
Beatrice, Neb. (Jan. ’51) 


Evans, Frederick M., Graduate Student, 
San. Eng., Univ. of Iowa, Atalissa, lowa 
(Jr. M. Jan. ’51) 


Finke, Herbert A., Water Dept. Foreman, 
Munic. Light & Water Plant, Hunting- 
burg, Ind. (Jan. ’51) MPR 


Flanigan, Eleanor A. (Miss), Technician, 
West Palm Beach Water Co., West 
Palm Beach, Fla. (Jan. ’51) 


Florence Water Dept., C. W. Severy, 
Supt., Box 647, Florence, Ore. (Mun. 
Sv. Sub. Jan. ’51) 

Fox, Arthur J., Jr., Asst. Editor, Engi- 
neering News-Record, 330 W. 42nd St., 
New York 18, N.Y. (Jan. ’51) MPR 


Franklin, Town of, T. B. Noland, Town 
Mgr., Franklin, Va. (Corp. M. Jan. '51) 

Furman, B. A., Sr. Hydr. Engr., Div. of 
Water Policy & Supply, 127 Beech St., 
Arlington, N.J. (Jan. ’51) 

Gahr, William N., see Colorado Dept. of 
Public Health 


Gantt, Joseph I., Salesman, Lynchburg 
Foundry Co., Peoples National Bank 
Bldg., Lynchburg, Va. (Jan. ’51) 


Garrett, Melrose T., Jr., Student, San. 
Eng., Massachusetts Inst. of Tech- 
nology, 77 Westgate Ave., Cambridge 
39, Mass. (Jr. M. Jan. °51) 

Geisler, Lloyd, C., Auditor, Dept. of 
Water Works, 5941 Calumet Ave., 
Hammond, Ind. (Jan. '51) 


General Electric Co., E. O. Potthoff, 
Application Engr., Industrial Eng. Div., 
1 River Rd., Schenectady, N.Y. (Assoc. 
M. Jan. 

Gordon, Harry, Owner, Hunter Water 
Works, Greene County, N.Y. (Jan. 
MPR 

Granger, Dale W., San. 


Engr., East 


Lansing, Mich. (Jan. '51) 


(Continued from page 30) 
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Arthur, 
Works, Clermont, Ind. (Jan. '51) M 


Grayson, Supt., City Water 

Grimes, Harper D., Supt., City Water 
Dept., 129 N. 2nd St., Yakima, Wash. 
(Jan.'51) MPR 

Gustavson, Arthur William, Chief Clerk, 
City Water Dept., 1002 Main St., 
Jacksonville, Fla. (Jan. '51) 

Hamilton, D. H., see Jetmore (Kan.) 


Henderson, William B., Exec. Vice-Pres., 
Air Conditioning & Refrigerating 
Machinery Assn., Inc., 717 Southern 
Bldg., Washington 5, D.C. (Jan. '51) 

Higaki, Harold H., Accountant, Board of 
Water Supply, Box 3410, Honolulu 1, 
Hawaii (Jan. ’51) 

Hoosier Water Co., J. B. Wilson, Pres., 
K of P Bldg., Indianapolis, Ind. (Corp. 
M. Jan.’51) M 

Hooton, Cletus E., Service Engr., Electric 
Chemical Co., 733 Palermo, Coral 
Gables, Fla. (Jan. ’51) 

Howard, Harry M., Sales Engr., Pitts- 
burgh-Des Moines Steel Co., 38 S. 
Dearborn, Chicago 3, Ill. (Jan. ’51) 

Hughes, Bernard F., Jr., Sales Engr., 
American Locomotive Co., Alco Prod- 
ucts Div., Dunkirk, N.Y. (Jan. ’51) 

Ingersoll, Alfred C., Instructor, Civil Eng., 
California Inst. of Technology, Pasa- 
dena 5, Calif. (Jan. ’51) 

Iwamura, Masami, Assoc. Civ. Engr., 
Board of Water Supply, Box 3410, 
Honolulu, Hawaii (Jan. ’51) 

Jefferies, Mildred B., (Miss), Sr. Bac- 
teriologist, Bureau of Labs., State 
Board of Health, Jacksonville, Fla. 
(Jan. 

Jetmore, City of, D. H. Hamilton, Supt. 
of Utilities, Jetmore, Kan. (Corp. M. 
Jan. ’51) 

Johnson, Albert Edwin, Dist. Engr., U.S. 
Geological Survey, Water Resources 
Div., 207 Creason Bldg., Columbia 1, 

Johnson, Arthur E. J., see Charles City 
(lowa) Water Works 

Johnson, Charles Donald, Dist Public 
Health Engr., Dist. Health Service No. 
10, Box 356, Centerville, Iowa (Jan. 
51) MPR 

Kempf, August, Supt., Water Dept., 
Ho-Ho-Kus, N.J. (Jan. ’51) 
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CHICAGO @ 


NASHVILLE 
* 


MEMPHIS @ 


KNOXVILLE 
& 


CHATTANOOGA 


ANNISTON 


8B/RMINGHAM @ 


© ATLANTA 


MIAMI 


On your way to or from the Miami 
A.W.W.A. convention April 29— 
May 4, we cordially invite you to 
stop over at Anniston, Alabama, 
and visit with us. Whether you 
travel by rail, air or auto, your 
route from the East, North or 
Middle West will pass close to our 
Main Office and Plant which is 
about half-way between Birming- 
ham and Atlanta, at the junction 
of U. S. Highways 78 and 241. It 
will indeed be a pleasure to welcome 
you and your convention party. 


Mal VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


4 

a 

| 
VACKSONVILLE @ 1 
TAMPA @ 
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Kensler, Calvin T., Filtration Plant 
Operator, Munic. Light & Water, 
Huntingburg, Ind. (Jan. P 

Knapp, Lloyd D., City Engr., 408 City 
Hall, Milwaukee, Wis. (Jan. ’51) 

Knotts, Thomas, Pres., Yankeetown 
Utilities, Inc., Yankeetown, Fla. (Jan. 

Kramer, Harry P., Chemist, Training 
Section, U.S. Public Health Service, 
Environmental Health Center, 1014 
Broadway, Cincinnati 2, Ohio (Affi. 
Jan. ’51) 

Kukurin, Frank & Sons, Inc., George W. 
Kukurin, Secy., Caldwell & Station 
Sts., Wilmerding, Pa. (Assoc. M. Jan. 
*51) 

Kukurin, George W., see Kukurin, Frank 
& Sons, Inc. 


' Lathrop, Wellington C., Sr. Civ. Engr., 


City Water Dept., 229 City Hall, 
Minneapolis, Minn. (Jan.’51) M 

Leisenring, J. L., Sales Engr., Pittsburgh 
Equitable Meter Div. of Rockwell 
Mfg. Co., 6128 Burlington, Indianapolis, 
Ind. (Jan. 

Limbaugh, James E., Constr. Supt., C. C. 
Construction Co., 2001 E. Pontiac St., 
Fort Wayne, Ind. (Jan. ’51) 

Lindsey, Ray W., Sales Engr., Builders 
Iron Foundry, Hotel Lincoln, Indianap- 
olis, Ind. (Jan. ’51) 

Loft, Edward A., Lab. Technician, Windsor 
Utilities Filtration Plant, 3665 Wyan- 
dotte St., E., Windsor, Ont. (Jan. ’51) 

Mastrogianakis, Nicholas, Regional San. 
Engr., State Board of Health, Box 210, 
Jacksonville, Fla. (Jan. ’51) P 

McBrayer, Ruth B., (Mrs.), see Belle Alkali 
Co. 

McKim, Township of, A. C. Northover, 
Township Engr., Sudbury, Ont. (Corp. 
M. Jan. ’51) 

Mignin, George D., see Archbold (Ohio) 
Board of Public Affairs 

Miller, Frank, Comr., North Jersey Dist. 
Water Supply Com., 26 Renner Ave., 
Newark, N.J. (Jan. ’51) M 

Miller, Lynn M., Hydrogeologist, Geo- 
logical Survey Div., State Dept. of 
Conservation, 211 Capital Savings & 
Loan Bldg., Lansing 68, Mich. (Jan. ’51) 

Moreau Meyer, Jose H., Apartado No. 8, 
Caracas, Venezuela (Jan. ’51) 
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Nancrede, Henry T., Manufacturers’ 
Repr., 1037 N. Pennsylvania St., 
Indianapolis, Ind. (Jan. ’51) 

Nehin, Frank O’B., Supervising Engr., 
Div. of Water, Foot of Porter Ave., 
Buffalo 1, N.Y. (Jan. '51) 

Neufeld, James C., City Engr., City Hall, 
4th Ave., S., Lethbridge, Alta. (Jan. 51) 

Newton, City of, R. L. Chandler, Water 
Works Supt., Newton, Kan. (Corp. M. 
Jan. '51) 

Nicholson, Clifford T., Gen. Foreman, 
Reclamation Dept., Standard Oil Co. 
of Ind., Whiting, Ind. (Jan. ’51) 

Noland, T. B., see Franklin (Va.) 

Northover, A. C., see McKim, Township of 

Nussbaum, Ben, Water Works Supt., 
Fairbury, Ill. (Jan. ’51) 

Overholt, C. L., see Covington (Va.) 

Parker, Richard A., see San Clemente 
(Calif.) 

Parkinson, G. W., see Prairie Farms 
Rehabilitation Admin. 

Paul, Alfred Leroy, Asst. to Mgr. of 
Operations & Maint. Div., East Bay 
Munic. Utility Dist., 2127 Adeline St., 
Oakland, Calif. (Jan. ’51) M 

Pedder, E. E., see Conservative Water Co. 

Petersburg Water Works Dept., R. W. 
Dyer, Supt., Petersburg, Ind. (Corp. 
M. Jan. ’51) 

Phillippe, L. G., see Crabtree, Walter R., 
Co. 

Pletcher, L. Louis, Salesman, Paul Pumps, 
Inc., 2718 West Dr., Fort Wayne, Ind. 
(Jan. ’51) 

Potthoff, E. O., see General Electric Co. 

Powers, David B., Supt., Public Utilities, 
U.S. Navy, Navy 115, Box 58, F.P.O., 
New York, N.Y. (Jan. ’51) 

Prairie Farms Rehabilitation Admin., G. 
W. Parkinson, Design Engr., 910 
McCallum-Hill Bldg., Regina, Sask. 
(Corp. M. Jan. '51) 

Probasco, Weller, City Water & Street 
Supt., City Hall, Newberg, Ore. (Jan. 
M 

Proos, John M., Contracting Engr., Layne 
Northern Co., Inc. 227 W. Edwards 
Ave., Indianapolis, Ind. (Jan. ’51) R 

Reilly, Robert B., Field Engr., Wallace & 

« Tiernan Co., Inc., Box 178, Newark 1, 


@N.J. (Jan. 
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Sordid... 
Over 100,000,000 GPD of Water 
Is Treated By The ACCELATOR” 


Here’s how you can learn more about this 
remarkable high-rate water conditioning 
apparatus: 

@ Visit the Infilco Booth at the A.W.W.A. 
Convention where a transparent working 
model is displayed. 

@Write Infilco’s Executive Offices in 
Tucson, Arizona, for a 28-page picture and 
fact-packed Bulletin on the Accelator. 


SERVING THE WATER TREATMENT REQUIREMENTS OF 
INDUSTRIES AND MUNICIPALITIES WITH EQUIPMENT THAT'S 


CITY OF TAMPA CITY OF OCALA CITY OF BRADENTON 


ST. JOE PAPER CO. PORT ST. JOE CITY OF BELLE GLADE 


WITH OFFICES IN PRINCIPAL CITIES 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 


- 
Apr. 1951 35 
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Richardson, Gene, Supt., City Water 
Dept., Eaton, Ind. (Jan. '51) MP 


Roberts, Ralph H., see Albion (Neb.) 
City Water Dept. 


Runyan, Marvin W., Design Engr., 
Stevens & Koon, 1204 Spalding Bldg., 
Portland 4, Ore. (Jan. '51) 

San Clemente, City of, Richard A. Parker, 
Supt. of Public Works, 408 N. El 
Camino Real, San Clemente, Calif. 
(Corp. M. Jan. ’51) 

Schultz, Rex A., Foreman, Service Dept., 
City Water Dept., 2911 Fashion Ave., 
Long Beach 10, Calif. (Jan. ’51) 

Schumm, Walter B., Sales Repr., Layne- 
New York Co., Inc., Highland Bldg., 
Pittsburgh 6, Pa. (Jan. '51) 

Severy, C. W., see Florence (Ore.) Water 
Dept. 

Shaw, Vance W., Emergency Service 
Foreman, City Water Dept., 1612 E. 
Wardlow Rd., Long Beach, Calif. 
(Jan. 

Shipman, James W., Supt., City Water 
Works, Fulton, Ill. (Jan. '51) M 

Smith, Charles Leavell, Jr., Supt., Light, 
Water & Sewerage Dept., Griffin, Ga. 
(Jan. ’51) M 

Spencer, D. Y., Manufacturers’ Repr., 
Walker Process Equipment, Inc., 1037 
N. Pennsylvania St., Indianapolis, Ind. 
(Jan. ’51) P 

Spratt, Eugene C., San. Engr., Bureau of 
San. Eng., State Health Dept., Little 
Rock, Ark. (Jan. '51) 

Straub, George H., Asst. Supt., West- 
chester Joint Waterworks, Box 660, 
Mamaroneck, N.Y. (Jan. '51) 


Stuart Water Co., Fred J. Walton, Supt. 
of Water System, City Hall, Box 998, 
Stuart, Fla. (Mun. Sv. Sub. Jan. '51) 

Studebaker Corp., The, J. M. Bowman, 
Supt. of Power Plants, 635 S. Main St., 
South Bend 27, Ind. (Corp. M. Jan. ’51) 

Thacker, Earnest L., Field Consultant, 
League of Virginia Municipalities, 905 
Travelers Bldg., Richmond 19, Va. (Jan. 
*51) 

Thomas, T. Bascom, City Water & Light 
Plant, 29 N. Franklin St., Knightstown, 
Ind. (Jan. ’51) M 

Tinsley, Logan, Water Works Supt., Van 
Buren, Ind. (Jan. ’51) 

Townsend, Fred F., Engr. & Sales Repr., 
Box 303, Topeka, Kan. (Jan. ’51) P 
Vandivier, Leo, Water Supt., City Heat, 
Light & Power Co., Bargersville, Ind. 

(Jan. ’51) 

Walton, Fred J., see Stuart (Fla.) Water 
Co. 

Ward, William David, Asst. Supt., Water 
Dept., Dade City, Fla. (Jan.’51) M 
Watson, Donald K., Building Foreman, 
R. R. Donnelley & Sons Co., Sloan St. 

Plant, Crawfordsville, Ind. (Jan. '51) 


Wehrle, Francis L., Dist. Sales Mer., 
Iowa Valve Co., 2127—32nd St., Des 
Moines 10, Iowa (Jan. ’51) 


Westgarth, Warren C., Instructor, Civ. 
Eng., Oregon State College, D-15- 
Apartment 4, Adair Village, Ore. (Jan. 

Whitaker, William T., Supt. Meter Div., 
Knoxville Utilities Board, Box 1951, 
Knoxville, Tenn. (Jan. '51) 


(Continued on page 38) 


Loose-Leaf BINDERS 
for A.W.W.A. Standards 
Price $2.50 


AMERICAN 
WATER WORKS 
ASSOCIATION 


521 Fifth Ave. New York 17, N.Y. 


Sturdily bound in blue canvas 
with lettered backbone, the 
binder has durable metal hinges, 
capacious 1%-in. rings and 
eight blank separator cards with 
projecting tabs. All A.W.W.A. 
specifications are being provided 
with marginal holes drilled to 
fit the binder. 
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MANUFACTURERS OF 
PEKRUL GATES FOR: 


Flood Control 
Levees 
Irrigation 
Water Works 
Dams 
Sewage Disposal 
Reservoirs 
Pumping Plants 
Oil Refineries 
Fish Hatcheries 
Rearing Ponds 
Recreation Pools 
Cooling Towers 


Pekrul Model 56 Sluice Gate: 
108” x 108” Back Pressure 
Flanged Type 
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Wilson, J. B., see Hoosier Water Co. 

Wilson, James Robert, Sales Repr., U.S. 
Pipe & Foundry Co., 1204 Praetorian 
Bldg., Dallas, Tex. (Jan.’51) R 


REINSTATEMENTS 


Cain, Tom J., Maint. Foreman, Metropol- 
itan Water Dist. of Southern California, 
Box 578, San Jacinto, Calif. (Oct. '43) 

Farrell, Louis L., Mgr. of Operation & 
Maint., East Bay Munic. Util. Dist., 
2836 Melillo Dr., Walnut Creek, Calif. 
(Sep. '22) 

Smith J. Guy, Jr., see Wilson (N.C.) 

Wilson, Town of, J. Guy Smith, Jr., City 
Chemist, Municipal Bldg., Wilson, N.C. 
(Corp. M. Jan. ’43) 


LOSSES 


Deaths 


Drake, Alan D., 207 Lancaster Ave., 
Buffalo 9, N.Y. (Jan. ’34) M 

Weaver, Herbert L., Assoc., G. W. 
Stephens Jr. & Assoc., 5 McCurdy Ave., 
Towson 4, Md. (Oct. '42) P 


Resignations 


Automatic Control Co., William L. West, 
Pres., 1005 University Ave., St. Paul 4, 
Minn. (Assoc. M. Apr. '46) 


Baldwin, Leslie A., Vice-Pres., Johns- 
Manville Sales Corp., 22 E. 40th St., 
New York 17, N.Y. (Apr. '39) M 


Bauer, L. G., 1327—8th Ave., San 
Francisco 22, Calif. (Mar. °31) 


Beers, W. D., City Engr., Salt Lake City 
Corp., 401 City & County Bldg. Salt 
Lake City 1, Utah (July '44) 

Bryan, Harry D., Sales Engr., The 
Ludlow Valve Mfg. Co., Inc., 1636 
Oliver Bldg., Pittsburgh 22, Pa. (July 

Commonwealth Eng. Co., The, Malvern 
J. Hiler, Exec. Vice-Pres., 1771 Spring- 
field St., Dayton 3, Ohio (Corp. M. 
Apr. 

Doland, James J., Prof. of Hydr. Eng., 
Univ. of Illinois, 317 Civil Engineering 
Hall, Urbana, Ill. (Nov. ’29) R 

Doll, Byron E., 2305 Snead Drive, 
Alhambra, Calif. (July '39) MP 


Edwards, Arthur B., Chief Water Works 
Operator, Inter-Urban Area of Burling- 
ton-Nelson, Burlington, Ont. (Jan. '37) 
F 

Foreman, Merle S., Bacteriologist & 
Chemist, State Board of Health, 825 
Cragmont Ave., Berkeley 8, Calif. 
(Jan. ’28) P 

Kelleher, Joseph T., Supt., Water System, 
626 Main St., Martinez, Calif. (Oct. ’37) 
MP 

Kinnear, Joseph Milton, Sr. Assoc. Engr., 
Bureau of Water Supply, Municipal 
Bidg., Baltimore 2, Md. (Jan. 

Knudsen, H. A., Special Project Engr., 
East Bay Munic. Utility Dist., 512— 
16th St., Oakland 4, Calif. (Oct.’37) M 

Miles, Henry J., Prof. of Civ. Eng., 
Texas A & M College, College Station, 
Tex. (July ’41) PR 

Mills, Robert Charlies, Sales Engr., Lee 
Redman Equipment Co., 610 S. 19th 
Ave., Phoenix, Ariz. (Oct. ’49) P 

Simmons, John G., Plant Supt., West 
Palm Beach Water Co., Box 1311, West 
Palm Beach, Fla. (Jan. 47) MPR 

Swab, Richard K., Civ. Engr., Jones, 
Henry & Schoonmaker, 821 Security 
Bldg., Toledo 2, Ohio (Jan. ’48) P 

Thomas, Harold E., U.S. Geological 
Survey, Washington, D.C. (Jan.’49) R 

Tongate, Ray E., Sales Eng., Thorpe Well 
Co., Box 1376, Des Moines, Iowa (Jan. 
50) R 

Tripp, Garner C., Jr., Asst. Supt. & Engr., 
Dept., Glens Falls, N.Y. (Jan. 41) M 

Ward, Sylvester E., 2238 Greenside PI., 

Scotch Plains, N.J. (Jan. MP 


CHANGES IN ADDRESS 


Changes received between February 5 and 
March 5, 1951 


Alton, Lloyd, Asst. Secy. & Treas., Illinois 
Cities Water Co., Robinson, Ill. (Jan. 

Barker, L. V., see Merritton Water Works 
Dept. 

Bennett, Boyd A., 767 Bay Esplanade, 
Clearwater, Fla. (Jan.’37) MPR 

Boyd, George E., Koppers Co., Inc., 
350—Sth Ave., New York 1, N.Y. 
(May ’31) P 


(Continued on page 40) 
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To remove turbidity, 
color, other impurities 
from water... 


| ppm-0.05° | 


e « e Here’s Why Water Men Prefer 


GENERAL CHEMICHL "ALUM 


for COAGULATION 


Among water men everywhere, Aluminum Sulfate 
is the most widely used coagulant for the removal 
of turbidity, color and similar impurities from 
water. And with most water men, the choice is 
General Chemical Aluminum Sulfate. 

Why? 

Because General Chemical “Alum” always offers 
the same high quality and uniformity . . . always 
meets the most rigid chemical and physical specifi- 
cations. And—America over—it is always readily 
available from General’s coast-to-coast network of 
producing and shipping points. That’s important 
when emergencies loom.So be sure—specify General 
Chemical “Alum” for your operations! 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany Atlanta Baltimore + Birmingham Boston 
Bridgeport - Buffalo - Charlotte - Chicago - Cleveland - Denver 
Detroit + Houston + Jacksonville - Los Angeles - Minneapolis 
New York - Philadelphia - Pittsburgh- Providence - San Francisco 
Seattle - St. Louis - Yakima (Wash.) 

In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 

in Canada: The Nichols Chemical Company, Limited 

Montreal Toronto - Vancouver 


*Many filtration plants produce waters with a turbidity of only 0.05 ppm 
asa result of effective alum coagulation, efficient settling and filtration 


COR AISERICLES 


GENERAL CHEMICAL 
“ALUM” ADVANTAGES: 


@ Produces crystal-clear water 

@ Gives effective floc formation 
over wide pH and alkalinity 
conditions 

@ insures settling of fine tur- 
bidity resulting in longer fil- 
fer runs 

@ Helps reduce tastes and 
odors 


@ Removes organic color from 
water 

@ Has no chlorine demand, be- 
cause the aluminum ion has 
no reduced state 

@ Stores well and remains 
free-flowing for uniform 
feeding 
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Monsanto 


Buhrman, Gilbert W., see 
Chemical Co. 

Bunker, George C., Cons. Engr., Apdo. 
630, Quito, Ecuador (Feb. ’11) Honor- 
ary M. '43. 

Byrne, Walter S., Gen. Mgr., Metropolitan 
Utilities Dist., 18th & Harney Sts., 
Omaha 2, Neb. (Oct. '39) 

Cathodic Rustproofing Co., B. R. Love, 
Carrizzo Springs, Tex. (Assoc. M. Oct. 
44) 

Crane, H. E., see Koppers Co., Inc. 

Detweiler, John C., Mer., Water Opera- 
tion Dept., Metropolitan Utilities Dist., 
18th & Harney Sts., Omaha 2, Neb. 


(Mar. Director '47-"50. Fuller 
Award '50. MP 
Dickson, W. K., 1956 Sterling Rd., 


Charlotte 7, N.C. (Apr. '38) P 

Dow, Arthur L., Supt., Board of Public 
Utilities, Paris, Tenn. (Apr. '49) 

Driskell, Thomas E., see Morton Salt Co. 

Fawls, James F., Engr., Wallace & 
Tiernan Co., Inc., 162 Colony Rd., 
Silver Spring, Md. (Apr. ’47) MP 

Fooks, Jack H., U.S. Public Health 
Service, Room 200, 69 W. Washington 
St., Chicago 2, Ill. (Jan. '47) PR 

Francis, J. H., see Tavistock (Ont.) 
Public Utilities Com. 

Fredenall, John W., Megr., F. J. Moran 
& Son, Pipeline Div., Route 1, Palmer 
Canyon, Claremont, Calif. (Apr. 50) 

Garman, Glenn, Sales Engr., Biggs Pump 
& Supply Inc., 52 By Pass, Lafayette, 
Ind. (Oct. 


Garreti, L. L., Supt., Water Dept., 
Utilities Com., Orlando, Fla. (Jan. ’49) 
M 


Hamtramck Water Dept., Alexander Smo- 
lenski, Supervisor, 3201 Roosevelt St., 
Hamtramck 12, Mich. (Corp. M. Apr. 
M 

Hernandez, Donald J., Preventive Med- 
icine Dept., M.F.S.S., Fort Sam Hous- 
ton, Tex. (Jan. '48) P 

Hoge, Charles C., III, c/o Thomas A. 
Monk, Jr., 30 S. Queen St., York, Pa. 
(Jan. ’50) PR 


Hoppe, T. C., Black & Veatch, Cons. 
Engrs., 4706 Broadway, Kansas City 
2, Mo. (July P 


(Continued from page 38) 
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Horn, A. John, Arabian American Oil 
Co., Box 1431 A, Dhahran, Saudi, 
Arabia (July '39) 

Howard, C. M., Engr., Concrete Products 
Assn. of Washington, 328—3rd Ave., 
W., Seattle 99, Wash. (Apr. '43) 

Judge, James H., Sales Mgr., Gasoline, 
Oil & Industrial Meters, Rockwell Mfg. 
Co., 400 N. Lexington Ave., Pittsburgh 
8, Pa. (Apr. '34) M 

Kallin, Francis J., Supervisor, San. Eng. 
Section, Plant Eng. Office, Ford Motor 
Co., Dearborn, Mich. (Jan. P 

Koppers Co., Inc., H. E. Crane, Product 
Mgr., Koppers Bldg., Pittsburgh 19, 
Pa. (Assoc. M. Mar. '25) 

Lompoc Light & Water Dept., Emil 
Scolari, Mgr., 118 N. H St., Lompoc, 
Calif. (Corp. M. Apr. 30) 

Loucks, Donald A., Asst. Civ. Engr., 
Water Dept., 215 W. Broadway, Long 
Beach 2, Calif. (Apr. '49) 

Love, B. R., see Cathodic Rustproofing Co. 

McCabe, Joseph, Asst. Prof., School of 
Eng., Manhattan College, New York 
71, N.Y. (July °47) 

McCord, R. K., see Norton (Va.) 

McGahan, Claude R., Acting Water Supt., 
Water Dept., City Bldg., El Dorado, 
Kan. (July '44) 


Mellen, Arthur F., 3104 Dupont Ave., N., 
Minneapolis, Minn. (Mar. '15) Fuller 
Award ’43. MP 


Merritton Water Works Dept., L. V. 
Barker, Supt., Town Hall, Merritton, 
Ont. (Corp. M. June '26) M 


Monroe, Owen, Vice-Pres. & Treas., 
Heldt-Monroe Co., 217 S. Bedford 
Ave., Evansville 9, Ind. (Oct. ’42) PR 


Monsanto Chemical Co., Gilbert W. 
Buhrman, Mgr., Heavy Chem. Sales 

4 Dept., 1700 S. 2nd St., St. Louis 4, Mo. 
(Assoc. M. Apr. ’37) 

Moore, Carl C., Dist. Mgr., Pittsburgh 
Equitable Meter Co., 8 E. Long St., 
Columbus, Ohio (Apr. ’39) 

Morton Salt Co., Thomas E. Driskell, 
Mgr., Water Softening Div., 580 E. 
Town St., Columbus 15, Ohio (Assoc. 
M. Oct. ’37) 


Norton, Town of, R. K. McCord, Norton, 
Va. (Corp. M. Jan. 25) 
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In recent years, development by this company of the Double Rubber Gasket 
Joint for centrifugally spun pipe has greatly increased its versatility and adapt- 
ability. It is proving outstandingly successful in a wide variety of ineteiations 
throughout the West. Here are typical examples: 


Coachella Valley County Water District, Coachella, Calif. (U.S. Bur. of 
Reclamation Project), Units 5, 6 and 7—270,000’, 12” thru 72”; operating heads 
up to 75’. 

Olympia, Wash. (McAllister Springs Water Supply Line) 35,000’, 36’; oper- 
ating head, 150’ max. 

San Diego County Water Authority (San Diego Aqueduct-Sweetwater 
Extension) 23,500’, 18-24”; operating heads up to 130’. 

Available in diameters from 12” through 84", and for moderate operating heads 
(generally up to 125’), this pipe is another example of American’s ingenuity and 
skill in the development of better products for water supply lines. Further informa- 
tion is available upon request. 


Concrete Pipe fer Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
fF PIPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


Main Offices and Piant—4635 Fire- 
stene Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 


the dependable qua 
help you reduce 
of this pipe 
e the cost of deliv | 
comet pressure pipe with rubber 4 
<2 et aunt | pond. in ailed in the plentan i: 4 
2 i 
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~ 9th Edition ~ 


Standard 
Methods 
~ 1946 ~ 


286 Pages Price $4.00 

Orders for the new edi- 
tion of Standard Methods 
for the Examination of Wa- 
ter and Sewage are now 
being filled through the 
publication office at A.P 
H.A. headquarters, 1790 
Broadway, New York 19, 
N. Y. 


Both cash and credit or- 
ders from A.W.W.A. mem- 
bers will receive promptest 
attention if sent directly to 
the A.P.H.A. office. If 
credit is desired, please in- 
dicate your A.W.W.A. af- 
filiation on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 


ASSOCIATION 
and 


AMERICAN WATER WORKS 
ASSOCIATION 


Vol. 43, No.4 


(Continued from page 40) 


Omaha Metropolitan Utilities Dist., 
Walter S. Byrne, Gen. Mgr., 18th & 
Harney Sts., Omaha 2, Neb. (Corp. M. 
Apr. 12) 


Pavanello, R. P., World Health Organiza- 
tion, 42, Via Valadier, Rome, Italy 
(Oct. '49) 


Perkins, Frank P., Dist Mgr., The Deming 
Co., 2411 Saratoga St., Omaha 11, Neb. 
(Jan. 


Plunkett, Joseph A., Reservoir Supt., 
612 Ridge Rd., Cedar Grove, N.J. 
(Jan. '43) 

Poulsen, Russell E., Chemist, Filtration 
Plant, 555 Lincoln St., Evanston, III. 
(Jan. '47) 


Radcliffe, Dewey M., Headquarters, 
Japan Logistical Command, Eng. Sec- 
tion 13, APO 343, c/o Postmaster, San 
Francisco, Calif. (Jan. ’41) PR 


Reid, Joseph Y. L., Chief Chemist, 
Filtration Plant, Trenton 8, N.J. (Oct. 


Robinson, Joe Leslie, 3806 Sherwood Dr., 
Fort Worth 7, Tex. (Jul. 47) MPR 


Rutherford, Kyle W., 7 Arcadia St., 
Cambridge 40, Mass. (Oct. '49) 


Scolari, Emil, see Lompoc Light & Water 
Dept. 


Shanaman, R. H., see Welsbach Corp. 


Sieveka, Ernest H., Water Resources 
Div., U.S. Geological Survey, Washing- 
ton 25, D.C. (Apr. '42) 


Travistock Pubiic Utilities Com., J. H. 
Francis, Chairman, Tavistock, Ont. 
(Corp. M. July '41) 


Tupper Lake Munic. Water System, G. 
Ward Yoemans, Mgr., 93 Park St., 
Tupper Lake, N.Y. (Mun. Sv. Sub. Oct. 


Wagner, Harold, Supt., Munic. Light & 
Water Dept., 110 W. Main, Sebewaing, 
Mich. (July '49) 


Welsbach Corp., The, Ozone Processes 
Div., R. H. Shanaman, Tech. Asst. to 
Pres., 1500 Walnut St., Philadelphia 2, 
Pa. (Assoc. M. Jan. ’40) 


Wright, John D., Box 243, Allentown, Pa. 
(Jan. '49) 


Yoemans, G. Ward, see Tupper Lake 
Munic. Water System 
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OR the “last word” in accurate 
feeding of fluoride chemicals, 
install the Omega Gravimetric 
Fluoridizer. Its extremely uniform 
performance is achieved by a com- 
bination of the loss-in-weight meter- 
ing principle plus the Omega Oscil- 
lating Wedge Rotatrol control of a 
Rotolock feeding mechanism. The 
result: no overdosage, and feeding 
accuracy that’s unsurpassed. 


Many other features of the Omega 
Loss-in-Weight Feeder are widely 
acclaimed throughout the water 
works field. Feeding rate can be 
instantly changed to suit demands 
in water treating loads. The Loss-in- 
Weight totalizes the amount of 
material fed, and also can incorpo- 
rate a chart recorder to show hour- 
by-hour feeding rates. The dust-tight 
case is an important asset, too, help- 
ing to keep the water works clean 
and orderly at all times. For complete 
information and descriptive Bulletins, 
address Omega Machine Company 
(Division of Builders Iron Foundry), 
365 Harris Ave., Providence 1, R. |. 


JOURNAL A.W.W.A. 


Laboratory Stirrers * Precision Solution 


ORA EG 


The Last Word in Feeders 


OMEGA 
Gravimetric 
Fluoridizer 


OMEGA PRODUCTS 
Belt-Type Gravimetric Feeders * Loss-in- 
Weight Gravimetric Feeders * Universal 
Feeders * Rotolock Feeders * Lime Slakers 


Feeders * Disc Feeders * Rotodip Solution 
Feeders * Dust Collectors * Chemical 
Elevators 
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Condensation 


Vol. 43, No.4 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May ’°47) 
indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A.—Chemical Abstracts; Corr—Corrosion; I.M.—lInsti- 
tute of Metals (Great Britain); P.H.E.A—Public Health Engineering Abstracts; 
S.1ILW.—Sewage and Industrial Wastes; W.P.R—Water Pollution Abstracts (Great 


Britain). 


BACTERIOLOGY 


Pectin-Fermenting Coliform Bac- 
teria. I. Incidence in Water. S. A. 
Marroguin & B. Farrera. Rev. Soc. 
Mex. Hist., 8:47 (47). A study has 
been made to det. the incidence in 
water of pectin-fermenting coliform 
organisms. Of 51 strains of coliform 
organisms isolated from water only 2 
fermented pectin; one of these strains 
was an Aerobacter intermediate and 
the other an Esch. coli intermediate. 
Both produced acid and gas. It was 
concluded that the incidence of pectin- 
fermenting bacteria in water was neg- 
ligible and that it was not possible to 
establish their sanitary significance — 
W.P.A. 


The Membrane Filter in Water Bac- 
teriology. H. Kruse. Gesundh. lig., 
70:154 (’49). The development of 
the use of membrane filters in the bact. 
examn. of water is reviewed in a brief 
summary of literature on methods of 
isolating various bact., of measuring 
the pore size of the filters, and of 
transferring the filter itself to nutrient 
medium instead of washing the resi- 
due off the filter and transferring it 
to nutrient medium. The author then 
describes apparatus used for the detn. 
of the content of Esch. coli in water. 
Measured vols. of water are filtered 
through membrane filters with an ef- 
fective diam. of 3.2 cm., 0.1 mm. thick, 
and with pore size varying from 0.7 to 
2; the filter is fixed in the apex of 
a funnel, ard the water is drawn 
through by a vacuum pump. After all 


(Continued on page 46) 


the water has passed through, the filter 
is dried by continuing pumping for 
about half a minute and is then trans- 
ferred to the surface of soft Endo me- 
dium, with the collected bact. on the 
upper surface of the membrane, and 
incubated at 37°C. The medium dif- 
fuses through the membrane and, if 
Esch, coli are present, visible colonies 
develop on the surface. Under each 
colony a dark red spot appears in the 
membrane itself. The colonies can be 
transferred directly to other nutrient 
media. To detect the presence of 
Esch. coli of warm-blooded origin, the 
membrane filter can, after the water 
has passed through, be cut in half; 
one half is incubated on Endo medium 
at 41°C. and the other in tubes of 
Bulir’s neutral red-mannitol soln. 
(with Durham tubes) at 45°C. The 
membrane filter method can also be 
used for detection of B. typhosum; 
using Wilson and Blair’s mediumn, a 
few typhoid bacteria can be detected 
in the presence of large numbers of 
Esch. coli. Expts. on the use of the 
method for estn. of total bact. count 
have not been completely successful. 
If membrane filter with bact. is laid 
on filter paper soaked in dye the color 
diffuses through; if the membrane is 
then dried and placed in cedar wood 
oil it becomes transparent and can be 
examd. microscopically, but when the 
count is small the colonies are too 
scattered to count with accuracy; if 
larger amts. of water are used, trapped 
dirt interferes and dead bact. cannot 
be distinguished from living —W.P.A. 
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Bethiehem Tar-Enameled Water Pipe being installed in feeder main, New Orleans, La. General Contractor: R. P. Farns- 


worth & Company, Inc, New Orleans. 


Engineer: Alexander Allison, Jr., 


Designing 
Sewerage and Water Board of New Orleans. 


New Steel Water Main in the Crescent City 


The above picture was taken recently 
during construction of a new feeder main 
for the Sewerage and Water Board of New 
Orleans. This new water line is about 1.7 
miles in length, and it extends from a 
purification plant in southwest New Orleans 
to the growing Gentilly area in the north- 
east section of the city. It consists of approx- 
imately 8760 ft of Bethlehem Tar-Enameled 
Steel Water Pipe in the following sizes and 
quantities: 
8200 ft, 50 in. id. x 3/8 in. 
200 ft, 49.8 in. id. x 1/2 in. 
360 ft, 30 in. id. x 5/16 in. 


Bethlehem Tar-Enameled Water Pipe is the 
ideal pipe for water lines, regardless of 
terrain or difficult soil conditions. This is 
because it is so economical to install, and 
because its uniform coating is so resistant 
to incrustation and corrosion. It is machine- 
welded, and is then heavily coated with 
coal-tar enamel, in accordance with Ameri- 
can Water Works Association specifica- 
tions. Leak-proof girth seams are easily 
obtainable by welding. The pipe can also 
be used with fittings, where required. 
Bethlehem Tar-Enameled Water Pipe is 
made in all sizes from 22 in. up to the 
largest permitted by common carriers, and 


Welding girth seam from inside because of wet 
conditions. Welded joints preclude possibility joints 
pulling out due to caveins and washouts. 


in lengths up to and including 40 ft. 
Before installing your next water main, 
look into the advantages and long service 
life of Bethlehem Tar-Enamel Water 
— The nearest Bethlehem sales office 

ill be glad to answer your questions. Or 
write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem 
products are sold by Bethiehem 
Pacific Coast Steel Corpora- 
tion. Export Distributor: Beth- 
lehem Steel Export Corporation 
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BETHLEHEM WATER PIPE 


star performer 
in your 
water works project 
Cyanamid’s 
SULFATE of ALUMINA 


%* Fast, trouble-free feeding 

% Wide pH range for coagulation 
% Rapid floc formation 

%* Maximum reduction of taste 


% Minimum corrosion of feeding 
equipment 
Write today for complete information 


AME. RICAN , 


LOMPANY 


NDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 


in Canada: North American Cyanamid Limited, 
Toronto and Montreal 
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(Continued from page 44) 
The Influence of the Composition 
of the Medium on the Growth of 
Bacteria From Water. C. H. Foor 
& C. B. Taytor. Proc. Soc. App. 
Bact. 1:11 (’49). Comparative plate 
counts were made using dild. samples 
of lake water on “Standard Medium” 
with the following compn.: peptone 0.5 
g., sol. casein 0.5 g., sol. starch 0.5 g., 
glycerol 1 ml., KsHPO, 02 g., 
MgSO,-7H:.O 0.5 g., FeCl: trace, agar 
15 g., and distilled water 1000 ml., and 
with variations of this agar. The 
counts were not influenced by the 
addn. of carbohydrates to the std. agar. 
Peptone or casein proved necessary as 
a source of N. Increasing the concn. 
of peptone had a restrictive action and 
counts on beef+ peptone and beef 
+ peptone + salts; numbers, however, 
were consistently lower than on std. 
medium. Starch and glycerol in the 
std. medium have no beneficial effect 
and casein was also found to be super- 
fluous. The presence of beef and pep- 
tone in the agar increased colony size. 
A medium composed of 0.05% pep- 
tone, 1.5% agar and the salts was 
found to be as productive in number 
of colonies produced as the std. me- 
dium.—P.H.E.A. 


Bacteriological Investigation 
Concerning a New Filtrating Mass 
for the Purification of Waters. E. 
Epiincer. Ann. Hyg. Pub. Ind. Soc., 
28:38 (’50). The properties of the 
“Photonic” or K. Hofer method for 
the purification of water are studied. 
The filtrating mass is composed of Ag 
activated by radiations of low freq. 
and pptd. on a limestone (0.5-1 mm. 
granulations) or asbestos support. 
The quants. of these masses are calcd. 
to permit a contact of 1-2 min. with 
the filtrating water. According to the 
expts., the “Photonic” method com- 
pletely purified water infected with 
Esch. coli, S. typhi, S. paratyphi B, 
Shigella dysenteriae, Vibrio comma, 
and a white staphylococcus at various 


(Continued on page 48) 
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Planning to rebuild 


old shallow filters? 


BEFORE 
ALOXITE underdrains offer “extra dividend” features. 


For operators of shallow filters, ALOXITE 
porous bottoms give all the basic benefits 
that follow elimination of graded gravel 
support. Moreover, they pay “extra divi- 
dends” by solving certain problems in- 
herent in operating such units: 


@ When rebuilding old-style filters (see 
“Before” ) to get proper wash rates, these 
porous plates permit you to lower filter 
media. Back washing can then be stepped- 
up to use greater available distance (B--) 


to wash gutters. And with the “After” 
design you profit by a simultaneous in- 
crease in operating head for filtration. 
Where necessary, the filter media bed can 
be deepened (A-+-) as porous plate con- 
struction supplies a lot of added space. 
@ In designing new filters, topography 
may be such that available head is very 
limited and critical. Here the extra head 
provided by the construction of ALOXITE 
filter bottoms may solve the problem. 


When seeking ways and means of improving your filters, don’t 
overlook ALOXxITE aluminum oxide porous plates. For shallow 
filters — or any other type of filter — underdrains of this type 
have proved to be distinctly superior. 

EVIDENCE: There are nearly 300 installations of aLoxrre filter 
bottoms in operation today — some of which are in their 15th 


year of service! 


REASONS: You'll find them in our new 56-page booklet “Porous 
Media for Filtration and Diffusion.” It’s a complete reference 
handbook — contains a wealth of useful charts, graphs, and 
photos. A copy is yours for the asking. 


THE CARBORUNDUM COMPANY 


Dept. O-41, Refractories Div. 


“Carborundum” and “Aloxite” are registered trademarks 
which indicate manufacture by The Carborundum Company. 


Perth Amboy, New Jersey 
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dilns. After filtration, the water can 
even be used at a diln. of 1:100 to 
disinfect untreated water.—C.A. 


The Filamentous Bacteria Sphaero- 
tilus, Leptothrix, Cladothrix, and 
Their Relation to Iron and Manga- 
nese. E. G. PrincsHEIM. Phil. 
Trans. B233:453 (49). The author 
reviews the work of various investi- 
gators on the Chlamydo bacteriaceae, 
or sheath bacteria, which are subject 
to many changes of appearance, mak- 
ing them difficult to identify and caus- 
ing some confusion in nomenclature. 
From results of exptl. work the author 
concludes that there are only two 
genera: Sphaerotilus, reproducing by 
swarmers, and Crenothrix, reproducing 
by conidia. The author exptd. chiefly 


with Sphaerotilus mnatans and _ its 
modifications, 


reversible Leptothrix 


(Continued from page 46) 
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ochracea and Cladothrix dichotoma. 
Natural growths of S. natans, com- 
posed chiefly of soft, elongated, paral- 
lel threads, develop best in pold. run- 
ing water, C. dichotoma commonly 
found in water with decaying leaves, 
unless, like the leaves of Quercus and 
Populus, they contain tannin. L. 
ochracea appears to develop mainly 
when there is a considerable amt. of 
ferrous salts present; under these 
conditions the threads of the Clado- 
thrix form deposit ferric hydroxide 
until they assume the Leptothrix con- 
dition. The thin primary sheath is 
org., and becomes coated with inorg. 
deposits of iron compounds. It has 
not yet been proved that these iron 
bacteria are capable of an autotrophic 
existence, although it is probable that 
they use the energy derived from the 
oxidation of inorg. substances. Con- 


For all types of Remote Valve Operation 


LimiToraue is widely used in Water Works 


PHILADELPHIA GEAR WORKS, 


“Push-button” operation of 
Pe valves, with valve status 
indicated on control pan- 
els is the simplest, surest 
and safest method of open- 
ing and closing valves. 
Where valves are inac- 
cessibly located, or where 
emergency may require 
positive operation from a 
remote area... the 
solution is LimiTorque. 
Damage to stem, seat, 
disc, gate or plug is pre- 
vented in closing by the 
Torque Seating Switch 
which limits the torque 
and shuts off the motor 
before trouble occurs. 
Can be actuated by any 
available power source. 
May be obtained through 
your valve manufacturer. 


Write for catalog L-50 on your 
Business Letterhead, please. 


Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 
NEW YORK © PITTSBURGH © CHICAGO * HOUSTON 
In Canada: William and J. G. Greey, Limited, Toronto 
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when they’ 


buried 


Cast lron Pipe & Fittings 


The proven ability of cast iron pipe to resist cor- 
rosion and give a century and more of service, 
is the best reason why you should specify it 

for your municipal water supply system: it 
passes the real test of economy—long life. 


Cost-conscious city officials find it 

usually costs less to specify Clow Cast 

Iron Pipe and Fittings. They've discovered 
that once cast iron pipe is installed, there’s 
practically no maintenance, repair or replace- 
ment required. They know it’s the best 

pipe investment. 


Clow Cast Iron Pipe is mee wee | cast 
—in sizes from 3 to 24”, in 18’ lengths, 

and for working water pressures to 250 Ibs. 
Meets Federal Specifications WW-P-421 for 
Bell and Spigot Cast Iron Pipe for Water. Can 
be easily cut in the field if needed, and 
drilling and tapping it for services "results in 
superior threads and perfect connections. 


Send today for our book, “Pipe Economy” 


JAMES B. CLOW & SONS 


201-299 North Talman Avenve 
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STANDARD CLOW 
CAST IRON PIPE FITTINGS 
All types of Clow Cast Iron Pipe 
Fittings are offered in straight and 
reducing sizes for use with Bell 
and Spigot Joint, Mechanical Joint 
and Flanged Joint cast iron pipe 


BELL & BELL ONE EIGHTH BEND 


JOINT 90° STANDARD 
FLANGED ELBOW 


SPECIAL FITTINGS 
Clow foundries ate well equipped 
to produce your special fittings 
promptly and accurately, to meet 
particular requirements, and to 


% solve unusual installation problems. 


Chicago 80, Illinois 


OR 
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= 
Netiene! Cast iron Pipe Division, 
Birmingham, Alabama; 
subsidiaries Eddy Valve Co., Waterford, N.Y. 

lowe Vaive Co., Oskaloosa, lowe 
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siderable growth can be obtained when 
only a small quant. of org. matter is 
present, and the presence of oxidizable 
manganous and ferrous compounds 
causes a considerable increase in the 
amt. of cell material formed. This 
supports hypothesis that the bacteria 
use inorg. oxidation energy, and that 
small amounts of org. substances are 
required to keep the iron in ferrous 
condition. These bacteria also capa- 
ble, under certain conditions, of ordi- 
nary heterotrophic existence—W.P.A. 


Bismuth Sulphite Agar in the Culti- 
vation of Typhoid and Paratyphoid 
Bacilli. I. Lovrexovicn. Verdff 
Kgl. Ungar. Staat. Hyg. Inst., No. 11 
(’41). Known that considerable skill 
is required if satisfactory and con- 
sistent results to be obtained in tests 
for enteric pathogenic organisms with 
Wilson and Blair’s medium. Many 
different modifications of Wilson and 
Blair’s medium tested by author to 
increase selectivity and improve the 
colonial differentiation between patho- 
genic and nonpathogenic organisms, 
and to devise a method of prepn. which 
would insure reproducible results. In 
the method chosen a mixt. is prepd. 
contg. glucose, dibasic sodium phos- 
phate, bismuth ammonium citrate, an- 
hydrous sodium sulfite, ferrous am- 
monium sulfate and brilliant green. 
One part of this mixt. is added to 5 


(Continued from page 48) 


(Continued on page 52) 


V ol. 43, No.4 


parts of nutrient agar containing pep- 
tone, sodium chloride and dibasic so- 
dium phosphate, with a final pH of 
7.2. Detailed instructions are given 
for the prepn. of the medium. The 
completed medium is a very complex 
oxidation-reduction system.—W .P.A. 


Antiseptic Sea Water. Am. J. Pub. 
Health, 39:1349 (’49). In discussion 
of work by Ketchum, Carey and 
Briggs, suggested that the mortality of 
coliform bacteria in ordinary sea water 
may be due to lack of necessary food- 
stuffs rather than to the presence of 
antibiotic or other antibacterial sub- 
stances. Lower death rate in sea 
water sterilized by autoclaving than 
in boiled sea water may indicate that 
the proces§ of autoclaving produces 
split products which enable the coli- 
form bacteria to maint. themselves 
more efficiently —W .P.A. 


CHEMICAL ANALYSIS 


Polish Water Hardness Degree. 
Henryk Przyitecki. Gaz, Woda i 
Tech. Sanit. (Poland), 24:261 (July- 
Aug. ’50). Author first defines other 
hardness degs. as follows: 1 German 
deg. of hardness equiv. to 10 ppm. 
CaO, 1 French deg. equiv. to 10 ppm. 
CaCO; and 1 Eng. deg. equiv. to 1 
gpg. CaCO;. Much conflict can occur 
since chem. forms of hardness ex- 
pressed in terms of CaO or CaCO; and 


521 Fifth Avenue 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 


The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 
Distributed in U.S. by 
American Water Works Association, Inc. 


New York 17, N.Y. 
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OUTDOOR METER 
SETTINGS 


With a Ford Coppersetter, or a Ford 
Linesetter, you can eliminate as many 
as six pipe joints, two risers, four ells, 
one pipe coupling, one meter coupling 
and possibly a valve. In so doing, you 
raise your meter from 3” to 36” above 
your service line, depending upon the 
model used. Positive alignment is main- 
tained when meters are changed. 


Copper and bronze construction add 
extra years of life. Hydraulic efficiency 
is improved. 


The economy is obvious... . and the 
savings are real. Send for free catalog. 
It contains complete information. 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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it is difficult to compare individual re- 
sults. Paper discusses proposal of 
Prof. Kirkor to define Polish deg. as 
being equiv. to 10 ppm. Ca of water, 
which incidentally was suggested by 
present author some years ago. Au- 
thor strongly feels that hardness 
should be expressed similarly to all 
other constituents found in water, 
namely, in terms of ions themselves, 
as for example, Ca and Mg, and not 
in terms of CaCO; as in America.— 
Conrad P. Straub. 


Calculation of the 48-Hour Oxygen 
Demand. H. J. Meyer. Vom Was- 
ser, 16:66 (43-44). The Flusswasser- 
Untersuchungsamt of Breslau makes 
regular anals. of samples of water 
from Oder R., and the 48-hr. biochem. 
oxygen demand is included in these 
anals. During the war, however, 
there were frequently delays in receipt 
of samples at the laboratory, and it 
was therefore necessary to calc. the 
48-hr. demand from detns. made after 
longer period. Expts. showed that 
calcs. made according to the formulae 
of Pleissner or of Fair gave inaccu- 
rate results, and it was concluded that 
this was because the river water contd. 
some decomposing nitrogenous compds. 
which caused nitrification to occur in 
the early stages of incubation, and be- 
cause of the presence of org. compds. 
possibly derived from sulfite pulp 
mills, which are decomposed only 
slowly. A graph has been constructed 
from which the 48-hr. demand can be 
read if the demand after 3-10 days is 
known; it is emphasized that this 
graph applies only to water from the 
Oder R.—W.P.A. 


Effect of Temperature on pH of 
Alkaline Waters. J. Green. Ind. 
Eng. Chem., 41:1795 (’49). A study 
has been made of the change of pH 
value with temp. in waters of different 
total alky. and results obtained experi- 


(Continued from page 50) 
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mentally compared with those obtained 
by theoretical calcns. Measurements 
were made at temps. of 25°, 60° and 
90°C. of the pH value of samples of 
water contg. increasing amts. of alky. 
From the results graphs have been 
drawn showing changes in pH value 
with temp. at constant alky. In gen- 
eral the effect of temp. on pH value 
was less experimentally than theoreti- 
cally. Exptl. data substantiate the 
validity of the caled. values obtained 
by Langelier. Factors affecting prac- 
tical application of the data are dis- 
cussed.—W .P.A. 


Standard Methods of Water Analy- 
sis and Interpretation of Results. 
G. E. Martin ET AL. Am. Ry. Eng. 
Assoc. Bul., 490:222 (Nov. 50). The 
Railroad Water Service Com. is rec- 
ommending inclusion, in the A.R.E.A. 
Manual of Recommended Practice, of 
the Schwarzenbach method for deter- 
mining Ca and Mg hardness in water, 
using disodium ethelenediaminetetra- 
acetate solution; one ml. equals one 
mg. as CaCO; with Eriochrome black 
T for total hardness indicator and am- 
monium purpurate for Ca—R. C. 
Bardwell. 


Rapid Methods of Determining So- 
dium and Potassium. H. MEsTAyer. 
L’Eau (Fr.), 36:174 (Nov. ’49). In 
usual methods of anal., K and Na to- 


gether expressed as Na. New meth- 
ods: Ppt. Nat as “Streng” salt: 
(CH;CO.). Na + (CH;CO:); Mg 


+ 3(CH:CO.). UO. + 8H.O. Det. 
uranium colorimetrically with 1% soln. 
of ferrocyanure. “Kahane reagent”: 
uranyl acetate 32 g., Mg. acetate 100 
g., cryst. acetic acid 20 ml., alc. (95%) 
500 ml., distd. HzO 1000 ml. Evapo- 
rate 20 ml. H.O, redissolve with 1 ml. 
distd. H.O, decant by centrifuging; 
repeat operation. If concn. of Na less 
than 3 ppm. more than 20 ml. H:O 
must be evapd. Ppt. with 8 ml. Ka- 
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{HYDRO-TITE 


(LITTLEPIGS) 


has joined more than a million miles 


of cast-iron water mains in the past 


4O years with complete satisfaction 
—Used with FIBREX, the bacteria- 
free joint packing, it makes an un- _ (REELS) 
beatable combination. All around 
the world NOTHING takes the 


place of HYDRO-TITE. Free 
working samples on request. 


HYDRAULIC DEVELOPMENT CORPORATION 


Mam Seles Office 50 Church Street, New York General Offices and Works W. Medford Station, Boston, Mass 
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HELLIGE 
TURBIDIMETER 
© WITHOUT STANDARDS 


Accurate + Foolproof + Universal 


The Hellige Turbidimeter does not 
require standard suspensions and is not 
affected by fluctuations in line voltage. 


ACCURATE, FOOLPROOF AND 
UNIVERSAL, this precise instrument 
is ideally suited not only for turbidity 
and sulfate determinations of water but 
for measurements of suspended matter 
in general. Turbidity measurements can 


be made down to zero-turbid water. 


Those familiar with the cumbersome, 
long tubes and inconvenient methods 
employed with older apparatus will ap- 
preciate the short tubes of the Hellige 
Turbidimeter and its simple operation 
which permits anyone without special 
training to make determinations quickly 
and accurately. 


WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 
NORTHERN BLVD, LONG ISLAND CITY 1, N.Y 
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(Continued from page 52) 


hane reagent, let stand 30-45 min., 
centrifuge 10 min., decant, wash with 
1.5-2 ml. alc. satd. with Streng salts, 
centrifuge, decant twice. Redissolve 
ppt. in certain quant., dist. H.O contg. 
2% acetic acid (quant. varies with Na 
content; 3-15 ppm. Na 50 ml., 15-30 
ppm. Na 100 ml.). Place 10 ml. 
Streng soln. in colorimetric tube and 
add 10 ml. of 1% K_ ferrocyanide ; 
brown color develops proportiofially 
to uranium and consequently to Na 
present. Wait 3 min. before color 


_ comparisons made. Interferences: K 


with concen. of more than 4 g./l1.; 
lithium, strontium, Na, and PO,: 0.5 
ppm. K+ ppt. as K and Na cobalt ni- 
trate (CO(NO.).) NaK:.: Titrate 
with permanganate. Reagents (Bille- 
man), Soln. A: Cobalt nitrate 50 g., 
acetic acid 25 ml., dist. H-O 100 ml. 
Soln. B: NaNO, 120 ml., dist. H:O 
180 ml.; wash soln. with acetic acid 
120 ml., Na acetate 120 g., dist. H:O 
1,000 ml.; Titer: permanganate N/300 
or N/80. Procedure: evap. 20 ml. 
H.O, redissolve in 1 ml. dist. H.O, 
decant twice; ppt. 3 ml. with 1 ml. 
soln. A and 5 ml. soln. B, stir 1 min., let 
stand 45-60 min. at 20-25°C., centri- 
fuge 6 min., decant, wash with 1.5 ml. 
washing soln., dissolve ppt. in 0.5 ml. 
concen. H.SO, and add rapidly 5 ml. 
dist. H.O, titrate with permanganate, 
heat to 40°C., det. color after 5 min. 
Interferences: NH; must be removed 
previously with 10 N/NaOH.—W. 
Rudolfs. 


Determination of Total Hardness 
by Gad and Manthey and a New 
and Quick Method for the Deter- 
mination of the Sulfate Content. 
H. J. Meyer. Gesundh. Ing. 71:186 
(50). A modified method of Gad 
and Manthey for the detn. of the total 
hardness in river water was described. 
The Na,P:0; soln. was standardized 
against a MgCl./CaCl. soln. of 56° d 
whereby 50 ml. corresponded to 10 ml. 


(Continued on page 56) 
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Dual drive (electric and gasoline) Chior- 
O-Feeder — an idea! stond-by unit for emer- 
gency chlorination service or main sterilization. 
A constant rate feeder for applying hypochlo- 
rite solutions at rates up to 5.5GPH, pressures 
to 85 psi. 


Portable Pumping and Sterilizing Unit — 
capable of pumping and hypochlorinating up 
to 50 GPM of water from any source. 


Make %Proportioneers% your 

for emergency sterilization 
tion equipment. Profit sect our experi- 
ence gained in over chemical 
feeding and water instal- 
lations. for data and 
mendati Proportioneers, Inc. 
365 Harris Ave., Providence 1, R. |. 


JOURNAL A.W.W.A. 55 


WATER TREATMENT 


for 
CIVILIAN DEFENSE 


Hydraulically-operated Chem-0-Feeder — 
for constant rate or flow-proportional feeding 
of hypochlorite solutions to establish and main- 
tain any desired chlorine residual in a portion 
of a system or a pipeline in use. 


Pur-O-Pumper — similar to units used by the 
armed forces. Delivers up to 50 GPM of filtered 
and chlorinated water. Units of larger capacity 
available. Light in weight, easily mobile, highly 
efficient. The Diatomite Pur-O-Pumper removes 
amoebic dysentery cysts, turbidity, algae, and a 
large percentage of bacteria. 
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of 0.1N NaP:O;. After detg. the CO; 
hardness with HCl and methyl orange, 
the soln. was discolored by boiling 5 
min. with NaClO, titrated with KOH 
to a blue color, using a mixed indi- 
cator consisting of bromothymol blue 
and phenolphthalein, and then treated 
in the usual manner with Na,P:0,;. In 
order to det. the sulfate content in the 
same soln., a certain quantity of 0.1N 
Ba (NO;). (for details see table in 
original) was added and, after 5-min. 
boiling, the soln. was titrated again 
with Na,P:O;.—C.A. 


CORROSION 


Intercrystalline and Other Types of 
Corrosion of Steam Boilers. R. E. 
CouGHLAN ET AL. Am. Ry. Eng. 
Assoc. Bul., 490:223 (Nov. ’50). 
Recommendation was made that in 


conditioning water for steam boilers 
on railroads, the sulfate-alky. ratio 
outlined in the A.S.M.E. Boiler Code 
which has been found of questionable 
value and increases operating difficul- 
ties, be disregarded and that lignin or 
nitrate treatment be used where em- 
brittlement detector specimens indi- 


cate water of questionable character.— 
R. C. Bardwell. 


Methods and Materials for Protec- 
tion of Underground Pipe Lines. 
H. E. GRAHAM ET AL. Am. Ry. Eng. 
Assoc. Bul., 490:225 (Nov. ’50). No 
type of protection suitable for all con- 
ditions and method selected depends 
on economics involved. Bituminous 
and petroleum-base coatings with chro- 
mate rust inhibitor have proven satis- 
factory under some conditions, as well 


(Continued on page 58) 


Mapping out a 
Public Relations 
Campaign? 


Let Willing Water help you .. . he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
“Sah t. erect for you an edifice of public 

Gann * appreciation and co-operation on a 
foundation of good will. 
Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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IN LARGE-DIAMETER WATER LINES... 


for lower first cost 
lower operating cost 
lower maintenance cost 


and higher flow capacity 
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STEEL WATER PIPE---LINED AND COATED 
WITH KOPPERS BITUMASTIC 70-B ENAMEL 


TEEL water pipe lines, protected 

inside and out by a durable coat- 
ing of Koppers Bitumastic® 70-B 
Enamel, offer you greater savings 
from every angle than other types 
of large-diameter water line instal- 
lations. 

Inside the pipe, the spun lining 
of Koppers Bitumastic 70-B Enamel 
prevents tuberculation and rust. 
It’s unnecessary to compensate for 
possible corrosion losses by specify- 
ing oversized diameters or addi- 
tional wall thickness. The glass- 
smooth lining maintains a high co- 
efficient of flow both initially and 
after decades of service. The result- 


REG. U.3. PAT. 


) BITUMASTIC enamets 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 405T, Pittsburgh 19, Pa. 


ing reduction in pumping costs is 
substantial. 

On the pipe exterior, Bitumastic 
70-B Enamel prevents pitting and 
leakage due to soil corrosion . . . 
keeps maintenance and _ replace- 
ment costs low. 

Steel pipe itself offers you other 
important savings. Fewer joints are 
required, since steel pipe can be fur- 
nished in longer lengths. And the 
purchase price of Bitumastic-coated 
steel pipe is low, too. 

Give your community the most 
for its tax dollars by specifying steel 
water pipe lined and coated with 
Koppers Bitumastic 70-B Enamel. 
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as Portland cement mortar.—R. C. 
Bardwell. 


Electrochemical Studies of Protec- 
tive Coatings on Metals. F. Worm- 
WELL & D. M. BrasHer. J. Iron Steel 
Inst., 162:129 (’49); 164:141 (’50). 
I. Electrode Potential Measurements 
on Painted Steel. In previous expts. 
on the use of measurements of elec. 
potential to det. the protection from 
corrosion afforded by coatings of 
paint, observations were not made 
over a sufficient period. The authors 
describe a technique whereby the 
changes with time of the electrode 
potential of painted steel immersed in 
artificial sea water could be measured 
over long periods. Found that when 
the measurements were continued for 
several weeks, the potential at first fell 
and then increased to a max. before it 
gradually fell to more negative values. 
The period required to pass the max. 
is an indication of the useful life of 
thé paint under the conditions studied. 
The authors describe the use of the 
technique to investigate the effect on 
corrosion of the thickness of paint, the 
type of surface finish on the steel, the 
method of treatment of the metal be- 
fore painting, and the type of paint. 
II. Resistance and Capacitance Meas- 
urements on Painted Steel Immersed 
in Sea Water. As the interpretation 
of electrode potentials is complex the 
authors have extended the technique 
described in Part I to include meas- 
urements of electrical resistance and 
capacitance. The apparatus used is 
described. It was found that curves 
in which changes in capacitance, log 
resistance, and conductance were plot- 
ted against time could be closely cor- 
related with curves showing the area 
rusted. A sudden increase in capaci- 
tance and conductance gave a good 
indication of the onset of rusting. 
Measurements of capacitance could 
also be used to obtain information 


(Continued from page 56) 
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about the properties of the film of 
paint, such as thickness and amount 
of water absorbed, during the early 
stages of immersion.—W.P.A. 


Protection Methods for Cast Iron 
and Steel Pipes. J. E. Carriere. 
Gas J., 259:96 (’49). Practical ex- 
periences in the corrosion of cast iron 
and steel pipe lines in water supply 
systems and gas undertakings in the 
Netherlands are discussed in relation 
to the regulations of the Central Cor- 
rosion Com. for the external protec- 
tion of pipes. Examn. of corroded 
pipes has shown that, where damage 
has occurred, pipes have been inade- 
quately protected or the protective 
coatings have been damaged during 
laying. A committee set up to inves- 
tigate the behavior of various protec- 
tive coatings under practical condi- 
tions. In discussion, experiences in 
Great Britain compared with those in 
Netherlands. Length of service of 
pipes and types of protective coatings 
used are compared and the use of in- 
ternal protective coatings and the dis- 
advantages of hessian and other or- 
ganic wrappings used for improving 
the mechanical strength of bitumen 
coating are discussed.—W.P.A. 


SURFACE SUPPLIES 


Surface Water Supply of the United 
States 1947. Part 1. North Atlantic 
Slope Basins. C. G. 
U.S.G.S. (50). This report was 
prepared by the U.S. Geological Sur- 
vey in cooperation with Connecticut, 
Delaware, Maine, Maryland, Massa- 
chusetts, New Hampshire, New Jer- 
sey, New York, Pennsylvania, Rhode 
Island, Vermont, Virginia and West 
Virginia, and other agencies. Volume 
is one of a series of 14 reports pre- 
senting results of measurements of 
stage and flow made on streams, lakes 
and reservoirs in the U.S. during the 
water year ending Sept. 30, 47. The 
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ND SEWAGE TREATMENT CHEMICALS 
Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 


mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- L 
matically adjusts itself to that rate, thus eliminates calibra- : 
tion | of material fed— Quantity of chemical fed 
recorded on tally unit. ‘ 


HOW IT WORKS—Feeds BY WEIGHT using constant at i 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min.—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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base data collected at gaging stations 
in the North Atlantic Slope Basins 
consisted of records of stage, measure- 
ments of dischg., and general informa- 
tion used to supplement the records of 
stage and dischg. measurements in 
detg. the daily flow. At most gaging 
stations in the northern U.S. and at 
some in the mountainous regions of 
other parts the stage-dischg. relation 
is affected by ice during the winter, 
which makes it impossible to compute 
dischg. in usual manner. Dischg. for 
periods of ice effect is computed on 
basis of the gage-height record and 
occasional winter dischg. measure- 
ments, consideration being given to 
the available information on temp. and 
pptn., notes by gage observers and 
engrs., and comparable records of 
dischg. for stations in the same or 
nearby basins.—P.H.E.A. 


Surface Water Supply of the U.S. 
1948. Part 4. St. Lawrence River 
Basin. Geological Survey Water- 
Supply Paper 1114 (’50). This vol- 
ume was prepared in cooperation with 
Illinois, Indiana, Michigan, Minne- 
sota, New York, Ohio, Vermont and 
Wisconsin and other agencies, and ex- 
plains the surface water supply of the 
St. Lawrence R. Basin. The location, 
drainage area, average and max. 
dischg. of streams and lakes in this 
basin are given and rating tables show 


the findings by day, month, and year.— 
P.H.E.A. 


Surface Water Supply of the United 
States 1948. Part 9. Colorado River 
Basin. Geological Survey Water- 
Supply Paper 1119 (’50). This vol- 
ume, devoted to the Colorado R. Basin, 
is the ninth in a series of 14 reports 
showing the results of measurements 
of stage and flow made on streams, 
lakes, and reservoirs in the U.S. dur- 
ing the water year ending Sept. 30, 
48. Detailed information includes 
location, drainage area, available rec- 
ords, avg. max. and min. dischg. of 
water in this area. A list of locations 
is given where copies of water-supply 
papers and other publications of the 
Geological Survey containing data on 
the water resources of the U.S. may 
be obtained or consulted.—P.H.E.A. 


Surface Water Supply of the United 
States 1948. Part 10. The Great 
Basin. Geological Survey Water- 
Supply Paper 1120 (’50). The Great 
Salt Lake Basin is discussed in this 
volume which is tenth in a series of 14 
reports giving measurements of stages 
and flow made on U.S. waterways dur- 
ing the water year ending Sept. 30, 
48. This statistical report, prepared 
in cooperation with California, Idaho, 
Nevada, Oregon, Utah and Wyoming 
and other agencies, uses tables to il- 
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80 miles ftom lake to faucet! 


That's a long way to go for a drink of water, but for the 
cities of Saginaw and Midland, Michigan, Lake Huron was 
the closest source of potable water in adequate quantity. 
Four De Laval pumping units handling a total of 70 MG 
against 300 ft. head at the lake, and four more at a 
pumping station half-way between Saginaw and 
the entire job. 

you want to pump something 80 miles, 
80 feet, or 80 inches, give us a call. 


WW-15-JA 
DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 


DE LAVAL 
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lustrate the daily and monthly studies. 
—P.H.E.A. 


Surface Water Supply of the United 
States 1947. Part 13. Snake River 
Basin. Geological Survey Water- 
Supply Paper 1093 (’50). This vol- 
ume was prepared in cooperation with 
Idaho, Oregon, Utah, Washington and 
Wyoming and other agencies. One of 
a series of 14 reports presenting results 
of measurements of stage and flow 
made on streams, lakes and reservoirs 
in the U.S. during the water year end- 
ing Sept. 30, ’47, the work was begun 
in 1888 in connection with special stud- 
ies relating to irrig. Measurements of 
the flow of streams and of the stage 
and contents of lakes and reservoirs 
have been made at about 11,100 gag- 
ing stations in the 48 states and also 
at many in the territories of Alaska 
and Hawaii. In July ’47, 5,810 gaging 
stations, including those in Hawaii, 
were being maintained by the Geologi- 
cal Survey and cooperating organiza- 
tions. Miscellaneous dischg. measure- 
ments were made during the water 
year at many other points. Many 
states and private organizations have 
cooperated in the work, by furnishing 
data or by assisting in collecting data. 
—P.H.E.A. 


Hydrologic Data on the French 
Broad River Basin 1857-1945. 
Grorce R. Ross « W. H. 
N.C. Dept. of Conservation and De- 
velopment, Div. of Water Resources 
and Eng. (’50). Prepared in co- 
operation with U.S.G.S. and 
Weather Bureau. Purpose of this 
publication is not to supply all the 
hydrologic information collected in the 
French Broad R. Basin, but to make 
available under one cover the infor- 
mation that can be readily used. Rec- 
ords at several weather stations as 
well as at several stream flow stations 
omitted as they would make the publi- 


cation unnecessarily bulky and might 
be misleading to those that are not 
working with such data constantly. 
Full information on these stations can 
be obtained from the Div. of Water 
Resources and Eng. of the Dept. of 
Conservation and Development, Ra- 
leigh, N.C., and its cooperating 
agency, the U.S.G.S., Raleigh, N.C. 
Complete climatological data can be 
obtained from the U.S. Weather Bu- 
reau, Raleigh, N.C.—P.H.E.A. 


Public Water Supplies in Southern 
Texas. W. L. Broapuurst, R. W. 
SunpstroM, & J. H. RowLey. Water 
Resources Div. and Texas State Board 
of Water Engrs. (’50). This report 
gives a summarized description of the 
public water supplies in 42 counties of 
southern Texas, extending from the 
Rio Grande northward to the northern 
boundaries of Kenney, Uvalde, Ban- 
dera, Kendall and Hays Counties and 
eastward to the eastern boundaries of 
Caldwell, Gonzales, Dewitt, Victoria 
and Calhoun Counties. It gives the 
following available data for each of 
the 114 communities: population of 
the community; name of the official 
from whom the information was ob- 
tained; ownership of water works, 
whether private or municipal; source 
of supply, whether ground or surface 
water; the amt. of water consumed; 
the facilities for storage; the number 
of customers served; the character of 
the chem. and san. treatment, if any; 
and chem. anals. of the water. Where 
ground water is used, the following 
information also is given: records of 
wells, including drillers’ logs; charac- 
ter of the pumping equipment; yield 
of the wells and records of water lev- 
els, where available. The communi- 
ties served by these public supplies had 
a population of 668,000 in 1940. 
Ground water is used by 79 of these 
communities and surface water by 31. 
The total amt. of water consumed 
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FOR CLARIFICATION, STABILIZATION 
NEUTRALIZATION, 
PURIFICATION, ALKALINITY REDUCTION 
SOFTENING, SILICA REMOVAL, IRON 
REMOVAL, CONTROLLED CONDITIONING 


CLARATOR 


The 
Belco 


1. RAPID CHEMICAL SLUDGE CONTACT 
2. SIMPLICITY OF OPERATION 
3. SEPARATE STORAGE COMPARTMENT 


The Belco Clarator is designed to handle 
all types of water treating problems. Essen- 
tially the process design of the Clarator and 
unit operation is identical for all problems. 
The differences lie in the type and quantities 
; of chemicals used to achieve a definite treated 
e liquid effluent. The raw water enters the 
* mixing compartment at the top of the Clara- 
tor with automatically fed dosages of chemi- 
cals so that chemical reaction takes place 
immediately. Slurry particles rapidly grow 


PATERSON 


Processes for patent of Water Impurities 


Belco Clarator installed in New York City for clarifying East River water. 
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BELCO INDUSTRIAL EQUIPMENT DIVISION 
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CHLORINATION 


4. COMPACT 

5. AUTOMATIC CONTROL 
6. LOW TURBIDITY 

7. VARIABLE OUTLET FLOW 


in size by accretion and pass to the slurry 
compartment. The treated water flows around 
the perimeter of the tank to the outlet. 
Heavy particles of sludge collect and settle 
at the bottom of the concentrator where it 


is automatically discharged. 
Complete description and color illlustra- ° 
tions in Bulletin 108. Ask for your copy. 
Belco engineers are prepared to give you 
authoritative assistance and close cooperation 
on all water treatment problems. 


NEW JERSEY 
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avgs. about 95 mgd., of which about 
55 obtained from ground water and 
about 40 from surface water. The 
extreme northern part of the region 
lies on the Edwards Plateau, and the 
remainder lies within the Gulf Coastal 
Plain. The rocks that crop out in the 
region are practically all sedimentary 
and consist chiefly of limestone, shale, 
clay, sandstone, sand and gravel. 
They range in geologic age from 
Lower Cretaceous to Quaternary. 
The general geologic structure of the 
region is comparatively simple. The 
most prominent features are the re- 
gional gulfward dip of the formations 
at an angle greater than the slope of 
the land surface, which is a significant 
factor governing the occurrence of 
artesian water, and faulting along the 
Balcones fault zone which controls the 
occurrence and movement of ground 
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water in the Edwards and associated 
limestones. Among the most impor- 
tant aquifers are the Edwards lime- 
stone of Lower Cretaceous age; the 
Carrizo sand, sands of the Mount Sel- 
man formation, the Oakville sand- 
stone, and the Goliad sand Tertiary 
age; and the Lissie formation and 
sands of the Beaumont clay of Quater- 
nary age. Each of these units has 
outcrop areas from which the beds dip 
beneath younger formations to in- 
creasingly greater depths. For con- 
venience in summarizing the sources 
of municipal water supplies, the re- 
gion has been divided into four areas, 
as shown on map. In area A, Bandera 
obtains its water from sands in the 
Trinity group; Divine in southeastern 
Medina County obtains water from 
sands in the Wilcox group or the Car- 
rizo sand; and Boerne in southern 


If you are buying a new zeolite water softener or sand filter or 
modernizing existing equipment make sure it’s equipped with an 


H & T POPPET TYPE MULTIPORT VALVE 


It’s built in 4 standard sizes for both 
sodium cycle and demineralizer units, 
sand and anthracite filters and for man- 
ual, semi-automatic and fully automatic 
operation. 


It’s electrically operated from our own 
panel boards. 


It’s reese 2 built, attractive, efficient 
and its performance has been proven at 
many hundreds of installations— 


It’s the “Heart” and “Pulse” of any really good water treating 
unit.—A masterpiece of workmanship and operating simplicity. 


Send for full particulars 


HUNGERFORD & TERRY, INC. CLAYTON, NEW JERSEY 


U. S.A. 
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RENSSELAER 
CHECK VALVES 


Seal without SLAM: 


ALCAN 


HERE’S always possibility of serious 
SLAM trouble on pump shut down 
especially where gradient is steep or where 
pumps are manifolded and shut down in- 
dividually. Rensselaer check valves solve 
this problem, END this trouble—yet their 
construction is simple, and head loss com- 
paratively low. Their lever-and-adjustable- 
spring-construction eliminates SLAM by 
seating the gate at the same instant the 
water column in the discharge line comes 
torest. These valves are ideal for pumping 
plants; water, oil, gasoline; chemical and 


process industries; marine service, drydocks; Heavy Stainless Stee! Main 
fire protection systems. For complete data, Hinge Shaft...Heavy Solid 


Bronze Gate H Stain- 
see new Catalog H. less Stee! haggis 
less Steel Gate Pins... 


EARS 
LEADERSHIP FOR OVER 65 


RENSSELAER fr onl 


VALVE COMPANY our products. 
© Gate Bottom 


Atlanta, Bala-Cynwyd, ’Pa.,“Chicago, Denver, Haverhill, Mass., Kansas City, 
Los'Angeles, Memphis,"Oklahoma City, Pittsburgh, San Francisco, Seattle, Waco. 


\ 
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: 
he Mounted Gate. See your : 
Check Velves © Tapping Sleeves and Valves Air Vol 
Es TROY, NEW YORK 
ie Division of Neptune Meter Company 


Kendall County obtains its supply 
from recent alluvium. The remainder 
of the municipalities in the area ob- 
tain water from the Edwards lime- 
stone, which has the greatest peren- 
nial yield of any aquifer in Texas. 
In area B, the Carrizo sand is the im- 
portant aquifer in most of the area, 
although in the northeastern part 
several towns that are above the out- 
crop of the Carrizo sand obtain water 
from sands in the Wilcox group. In 
area C, all of the cities and towns use 
surface water with the exception of 
Falls City, Gonzales, and Three Riv- 


- ers. In area D, which is adjacent to 


the Gulf coast, the principal sources 
of ground water are the Catahoula 
tuff, the Oakville sandstone, sands of 
the Lagarto clay, the Goliad sand, the 
Lissie formation, and sands of the 
Beaumont clay. Most of the public 
supplies obtained from surface water 
in southern Texas are filtered and 
frequently are given further treatment 
that alters the chem. character of the 
water. All except two of the supplies 
from the Rio Grande are given some 
chem. treatment and about two-thirds 
of them are filtered. Of the 182 anals. 
given in this report, 138 are from 
wells or springs. In general, the sup- 
plies from wells conform to the ac- 
cepted standards of water qual. In 
dissolved solids about one-fourth of 
the waters have less than 500 ppm.; 
about three-eighths have between 500 
and 1000 ppm.; and the remainder 
have more than 1000 ppm. Less than 
half of the supplies have chlorides of 
more than 250 ppm., and few have sul- 
fates of more than 250 ppm. About 
one-third of the waters is in the soft 
to moderately soft range of hardness; 
another third is in the moderately hard 
to hard range and remainder is in the 
very hard range. The chem. compn. 
of the surface water varies through a 
rather wide range. At Rio Grande 
City, samples collected from the Rio 
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Grande between 1935 and 1942 show 
dissolved solids ranging from 225 to 
1760 ppm. million. At Three Rivers, 
samples collected from the Nueces 
River from 1941 to 1945 show dis- 
solved solids ranging from 195 to 1068 
ppm. At Spring Branch on the 
Guadalupe R., samples collected in 
1942 show dissolved solids ranging 
from 150 to 540 ppm.; samples col- 
lected at Goliad from the San Antonio 
R. in 1942 show dissolved solids rang- 
ing from 110 to 750 ppm.—P.H.E.A. 


GROUND WATER 
SUPPLIES 


Geology and Ground-Water Re- 
sources of St. Croix, Virgin Islands. 
D. J. Ceperstrom. U.S.G.S. Wtr.- 
Supply Paper 1067 (’50). The geol- 
ogy and ground-water resources of St. 
Croix, V.I., were surveyed by the U.S. 
Geological Survey as part of a pro- 
gram of test drilling for addl. water 
supplies. Water for human consump- 
tion obtained by collecting rain water, 
but almost all water for other purposes 
is obtained from wells, usually less 
than 100’ deep. The qual. of the water 
varies greatly, but in general is hard 
and contains a moderate to high 
amount of dissolved salts, present as 
sodium and calcium bicarbonate and 
chloride and, in lesser amts., as sul- 
fate. Existing ground water supplies 
are used as water for maceration of 
sugar cane and for dilg. molasses in 
the manufacture of rum, but are too 
aggressive for use, without treatment, 
as boiler feed water. Recommenda- 
tions for the development of water 
supplies on the island are made. 
Many ground waters would be suitable 
for domestic supply if they were pro- 
tected from poln.—W.P.A. 


Genetic Types of Subterranean Wa- 
ters and Their Utilization. I. I. 
CuHEBOTAREV. Wtr. and Wtr. Eng. 
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NERTOL PAINTS 


specified at Philadelphia plant 
by City Engineers Taylor & Waters 


Torex Enamel Sky Blue #300 protects and 
beautifies the concrete walls of all the filter 
beds. Long-lasting, easy-to-clean Torex forms 
a sparkling, tile-like finish—is not softened by 
water, chlorine, soda ash or alum. 


@ In choosing Inertol paints for the ultra 
modern Belmont Filtration plant, Mr. 
Elbert J. Taylor, Chief Engineer, Bureau 
of Water, and Mr. Robert J. Waters, Prin- 
cipal Assistant Engineer of Filtration, 
found that these specialized coatings met 
exactly the specifications to produce a 
durable and attractive job. Each Inertol 
product has been specifically developed 
for Water Works application — coatings 
designed to fully meet the requirements 


INERTOL 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


of submerged and non-submerged ma- 
chinery, concrete, steel, etc. The reliabil- 
ity of the Inertol quality line has been 
proved in hundreds of installations 
throughout the country. 

Our Field Technicians will be pleased 
to discuss the Inertol line fully with you 
at your office. Or write today for the 
“Painting Guide,” an invaluable aid for 
Design Engineers, Specification Writers, 
Contractors and Plant Superintendents. 


co., INC. 


27 South Park, Department 1 
San Francisco 7, California 


re 

a 
. 
pis 
- 
iy 


(Br.), 54:146 (Oct. ’50). Laws of 
cycloidal migration of chem. elements 
in earth’s crust enable est. of role of 
each of radicals in detn. of natural 
properties of subterranean’ waters. 
Chemical compn. of river waters, for 
example, not comparable to compn. of 
igneous rocks. At present relation of 
quantities of chloride, sulfate, alkalies 
and alkaline earths more important. 
Chlorides and sulfates are removed 
from rocks in first phase of weather- 
ing, while alkalies and alkaline earths 
combine with more stable components, 
forming such compds. as silicates. 
Second phase is characterized by loss 
of Ca, Na, Mg and K. Third phase 
corresponds to those conditions when 
major part of cations have been taken 
out and silica and aluminosilicates are 
broken down. Last phase is charac- 
terized by prevalence of iron oxide 
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and alumina which have also under- 
gone some change. Because there is 
appropriate type of sediment corre- 
sponding to each phase, whole of area 
from highlands to sea can be divided 
into following chief types: [1] re- 
sidual products upon bed rock, [2] 
loamy and clayey drift, which may he 
considered as belonging to third and 
partly to second phase, [3] calcareous 
accumulation, which corresponds to 
first part of second phase, and [4] 
chloride-sulfate accumulation taking 
place in first phase. Two chief fac- 
tors needing attention are: [1] ratio 
of carbonate to chloride; it decreases 
with increase of total salinity of sub- 
terranean water and with increase of 
chloride in particular; [2] percentage 
of sodium in relation to sum of Ca, 
Mg and Na increases with rise of 
salinity in water. Process of cycloidal 


METER 
readers, 


Fe See that every meter reader gets a copy. 


fe, Make him read it! Make him heed it! 
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lo 
REPRINT Pee 


. 
li lations at Work 
s ¢ 949 


seat of your pants. 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 


Under the cover reproduced herewith, 
A.W.W.A. has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘“‘Bow-wow, 
Mister Meterman’”’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 


Order your copies now from Department K-9 of: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue 


Woofproof Your 
Metermen 


New York 17, N.Y. 
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~ SIMPLEX TYPE H 
VENTURI METER 


The Simplex Type H meter is designed specifically 
for use with Venturi Tubes, Flow Nozzles or Orifice 
Plates. It measures, with a high degree of accuracy, 
hot or cold water, process liquors or gases, under 


high or low pressure conditions. When used with . 


appropriately designed Venturi Tubes, measurement 
of sewage or sludge may be accomplished with equal 
accuracy and ease. 

This meter is built with maximum differentials of 
114” or 64” of water to measure over ranges of 
13 to 1 and 10 to 1 respectively. Standard design in- 
cludes indicating, recording and totalizing features 
but, if desired, it may be furnished with various 
combinations of these elements. 

Versatility of installation is attained through its 
various forms of mountings and its adaptability to 
different pressure conditions, particularly those of 
low pressure. 

This instrument is one which may be recom- 
mended without hesitation whenever accuracy and 
long range of measurement are required. 


Write for Bulletin No. 401 to Simplex Valve & Meter 
Company, Dept. 4, 6784 Upland Street, Phila. 42, Pa. 
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migration of soluble salts embraces 
whole zone of lithosphere and hydro- 
sphere. Formation of pressure waters 
of fifth type (chloride, saline type) is 
direct consequence of natural replace- 
ment of above phases in cycle of 
weathering. Variations within certain 
genetic types of subterranean waters 
are due to such local influences as: 
[1] lithological change in local sedi- 
ments, [2] degree of hydrogeological 
connection between separate com- 
plexes of sediments, [3] particular 
conditions of dynamics of subterra- 
nean waters, [4] continuity of move- 
ment of waters. Successful utilization 
of subterranean waters requires study 
of number of problems, among which 
are: [1] salinity is bound up with cir- 
culation and drainage of subterranean 
waters; therefore, both static and dy- 
namic conditions of saline waters must 
be studied ; [2] water permeability and 
retaining properties of different types 
of sediments and aquifers, and velocity 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 
tions. 
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of movement of subterranean waters, 
must be investigated; [3] soln. of 
problem of optimal depression and 
safe radii of influence for pumping to 
prevent access of salt water; [4] ex- 
planation of role and practical signifi- 
cance of local horizons of fresh water 
above salt water under different condi- 
tions; [5] gradients of effective move- 
ment of subterranean water and limits 
of formation of stagnant (salt) water ; 
and [6] hydraulic and hydrochemical 
interrelation between subterranean wa- 
ters and sea water in coastal areas. 
Regional classification of waters 
should be based on: [1] systematiza- 
tion and generalization of existing 
information concerning subterranean 
waters; [2] classification of regional 
genetic types of waters; and [3] detn. 
of qualitative characteristics of wa- 
ters for different practical purposes. 
Only study of dynamics of subterra- 
nean waters within basin, explanation 
of regions of active and delayed water 
exchange, and relation between sepa- 
rate provinces of basin can be consid- 
ered as basis for correct judgment in 
quant. estn. of subterranean waters in 
artesian basin—H. E. Babbitt. 


Groundwater Resources in Cham- 
paign County. H. F. Smirn. Iili- 
nois State Water Survey Div., Dept. 
of Registration and Education, Report 
of Investigation No. 6 (1950). This 
investigation is part of a state-wide 
investigation of ground water re- 
sources being conducted by the State 
Water Survey Div. Records of more 
than 1400 wells have been tabulated. 
These wells penetrate one or more of 
3 separate and distinct aquifers within 
the glacial drift. The 3 aquifers pene- 
trated by wells in this area have un- 
related hydrostatic heads. The avg. 
daily pumpage from the middle de- 
posits, the major producing aquifer 
considered in this report, was 7.917 
mil.gal. It was estd. that a total of 
67,812 mil.gal of water has been 
(Continued on page 72) 
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CARBALL 


SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONIZATION OF LIQUIDS 


93% ABSORPTION—88% TOTAL CHEMICAL EFFICIENCY 


@ A COs producer that COMPLETELY burns GAS or OIL. 
@ Produces the highest percentage of COz gas with no CO or condensible 
carbon. 


@ Completely eliminates oil scum... no taste imparted to potable waters. 
@ No scrubbers or filters required. 


@ Compressor handles clean, cold air only. The fuel is burned under suffi- 
cient pressure to cause deep diffusion directly from the producer. 


@ Diffuses COs gas by efficient impingement diffuser, insuring 93% ab- 
sorption and eliminating diffuser corrosion. 


appurtenances mounted on one frame. 


@ 50% more chemical efficiency than any other method in current practice. 
To Reduce Costs and Modernize Your Plant: 


write FOR BULLETIN 7387 


WALKER PROCESS EQUIPMENT INC. 


ACTORY ENGINEERING OFFICES LABORATORIES 
518 HANKES AURORA, ILLINOIS 
PROOUIP 
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pumped from this aquifer. Water 
level pressure contour maps of the 
upper and middle water-bearing de- 
posits show no similarity. Sufficient 
data not available to permit the constr. 
of a pressure contour map of the 
lower deposits. Values of the coeffi- 
cients of transmissibility and storage 
have been detd. Values of the coeffi- 
cient of transmissibility ranged from 
10,000 to 400,000 and avgd. about 40,- 
000. Values of the coefficient of stor- 
age ranged from 0.00024 for short pe- 
riods to 0.0065 for a 46-yr. period, the 
longest for which records are avail- 
able. Using a coefficient of storage 
of 0.0065 it was detd. that the amt. 
of water removed from storage since 
pumping began was about 3,187 mil.- 
gal. or about 5% of the total amount 
of ground water withdrawn. The 
amt. of inflow into the heavily pumped 
area at Champaign-Urbana is about 
equal to the 1948 rate of withdrawal, 


indicating little if any recharge within 
the 630 contour of the cone of depres- 
sion. The steep hydraulic gradient 
and low water levels near the area of 
heavy withdrawal, together with contd. 
water level recession, suggest that 
the middle deposits at Champaign- 
Urbana have been developed to their 
max. transmission rate and that some 
lessening of the rate of withdrawal 
would be necessary to maint. constant 
operating water levels —Ed. 


Geology and Ground-Water Re- 
sources of Rice County, Kan. O. S. 
Fent. Univ. of Kansas Pubs., State 
Geological Survey of Kansas, Bul. 85 
(’50).—The geography, geology, and 
ground-water resources of Rice 
County, central Kansas, described. 
With an area of about 721 sq.mi. and 
pop. in 1945 of 14,608 this county, in 
the Plains Border section of the Great 
Plains province, comprises dissected 


(Continued on page 74) 


CARSON CLAMPS 

AND PEARLITIC CAST IRON BOLTS 

Stop Joint Leakage 
Write for information 


CARSON-CADILLAC COMPANY 
1221 Pinson St. Birmingham, Ala. 


PROOF 
“STERELATOR EFFICIENCY” 


Actual Users—THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElatorS} are 
DEPENDABLE - SAFE - EFFICIEN 

Easy to operate at LOW MAINTENANCE COST. 

Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water sterilizing requirements. 
for manual or automatic 

verson SterElatorS utilize a high vacu 
The indieating FLOW METERS have a 10 to 1 


SterplatiorS 
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This pipe section was cut, under pressure, from a 48” main 
without shut-down or other interruption to service. The operation 
was performed in the course of inserting a gate valve in a 

48” cast iron main, in the distribution system of the 3 

Water Bureau, City of Philadelphia, Pa. 

Gate valves can be inserted under pressure by SMITH in cast iron, 

asbestos—cement or steel water mains, sizes 4” and larger, 

without shutting off service or dewatering the line. 


EAST ORANGE ty 
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uplands and filled valleys that pre- 
sent low topographic relief. ‘Drained 
largely by Arkansas R. and tributaries, 
the avg. annual pttn. is about 26” and 
the annual temp. about 56°F. Farm- 
ing is principal occupation; wheat the 
major crop. In dry years small-scale 
irrig. practiced on a few farms. 
Petroleum and salt important mineral 
products. All exposed rocks in Rice 
County of sedimentary origin, ranging 
in age from Permian to Quaternary. 
A map shows surface geology and 
cross sections show distr. of uncon- 
solidated material. Pleistocene de- 
posits of Nebraskan, Kansan, and Wis- 
consinan Ages reach a thickness of 
more than 200’ and are composed 
mostly of unconsolidated material. 
Four major cycles of erosion and 
deposition recorded in Pleistocene 
rocks. The most important aquifers 
in the area are sand and gravel of the 
Pleistocene Series, the sandstones of 
the Dakota formation and of the Ki- 
owa shale of the Cretaceous System. 
Descriptions of the ground-water con- 
ditions are given by formations and 
areas. All public and indus. water 
supplies and most domestic, stock and 
irrig. supplies are obtained from wells. 
The water is moderately hard to hard 
over most of the area. Water with a 
high chloride content is found in some 
of the Permian rocks, in deep Pleisto- 
cene channels, and in shallow deposits 
near points of disposal of highly min- 
eralized indus. wastes. Hydrologic 
and geologic data, the basis of this 
report, include records of 266 water 
wells, 64 test holes, chem. anals. of 43 
samples of water, the detn. of the chlo- 
ride content of 89 samples of water, 
and periodic measurements of the 
water level in 22 observation wells.— 
P.H.E.A. 


Scientific Approach to Underground 
Water Problems—II. T. A. Barnes. 
Commonwealth Engr., 37 :460 (June 1, 
50). The resources of underground 


water in Australia, selection of bore 
sites, estn. of bore output, and use of 
saline water discussed. A map of 
Australia shows main artesian basins, 
marginal high level basins and groups 
of mound springs. An artesian basin 
is the whole area within which pres- 
sure water exists, and from which 
artesian and subartesian waters can 
be obtained. To develop sufficient 
pressure to cause a notable rise of 
water in a borehole several conditions 
listed: [1] adequate rainfall to supply 
water to the aquifer, [2] aquifer both 
porous (able to absorb water) and 
permeable (able to transmit water), 
[3] less porous beds both above and 
below the aquifer, in order to confine 
water within the more porous bed, [4] 
intake sufficiently high above the level 
of the bore site to compensate for pres- 
sure loss due to friction, leakage, [5] 
no easy escape for water afforded at 
a lower level than the top of the bore. 
Author describes scientific selection of 
bore sites; quant., supply or output 
from bores; qual. of water; tests for 
qual. of ground water; suitability of 
underground water for agricultural 
purposes; and water for stock.— 
P.H.E.A. 


Geophysical Interpretation of Un- 
derground Water Supplies; a Geo- 
logical Analysis of Observed Re- 
sistivity Data. G. L. Paver. J. Inst. 
Wtr. Engrs., 4:237 (’50). The elec. 
resistivity obtained with various in- 
struments in different sections of the 
earth and in different geol. strata and 
different hydrological conditions gives 
a scientific approach to the problem 
of underground water supply. Qual. 
of water: resistivities arising from 
water salinities above 1000 ppm. are 
all low and would approximately cor- 
respond to the limits set for potability 
for civil uses.—C.A. 


Wells and Water Levels in Princi- 
pal Ground-Water Basins in Santa 
Barbara County, California. G. A. 


(Continued on page 76) 
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What are your requirements for 


PROFITABLE METERING? 


PRECISION 
ACCURACY 7 


CALMET’S oscillating piston is semi-floating, 
precision balanced . . . a super-sensitive meter 
thet measures with precision accuracy the vari- 
ous flows to the smallest drip. 


EXTREME 
LONG-LIFE? 


CALMET’S slower moving piston and gear 
train assures long-life accuracy, less wear on 
precision parts. Simple design assures years of 
service with a minimum of attention. 


LOW 
UPKEEP? 


CALMETS are easy to take apart, easy to re- 
pair, for low upkeep. The split case design 
with spuds in the base permits quick removal of 
working parts for cleaning or inspection without 
breaking the line connection. 


Standardize TODAY on FROST 

e meter - 

ROW—CALMET! PROTECTED? 
CALMET’S exclusive FROST PROOF 


TATIVES—Write for damage from freezing or excessive pressure. 
complete details of the When the meter freezes or pressure exceeds 
CALMET franchise in 450 pounds, FROST PROOF BOLTS, snap 
your terriiory. joint measuring chamber and the split case con- 
struction prevent damage to working parts. 


MET WATER METERS 
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LaRogue Jr. Geological Survey 
Water-Supply Paper 1068 (’50). This 
report, prepared in cooperation with 
the County of Santa Barbara, Calif., 
presents in tabular form factual data 
on water wells and water levels in ob- 
servation wells in 7 agricultural dis- 
tricts of Santa Barbara County. Part 
I contains data on the Carpinteria Go- 
leta and lower and middle Santa Ynex 
Valleys in the southern part of the 
county; Part II contains the data on 
the San Antonio, Santa Maria and 
Cuyama Valleys in the northern part 
of the county. The data presented in- 
clude altitude, depth, diameter, charac- 
ter and thickness of water-yielding 
material penetrated, depth to water, 
type of pump and use; and, for cer- 
tain wells in which periodic water- 
level measurements have been made, 
the available measurements made prior 
to and during 1941. The location of 
each observation well is described; 
and the agency or company making 
each measurement indicated. The 
locations of all wells for which data 
are tabulated are shown on a map of 
each area.—P.H.E.A. 


Water Levels and Artesian Pressure 
in Observation Wells in the United 
States in 1946. C. G. PauLsen. 
Geological Survey Water-Supply Pa- 
per 1072 (’50). This report was pre- 
pared by the Geological Survey in co- 
operation with the States of Alabama, 
Florida, Georgia, Kentucky, Mary- 
land, Mississippi, North Carolina, 
Tennessee, Virginia and West Vir- 
ginia and other agencies. The regu- 
lar publication of records of water 
level and artesian pressure in the U.S. 
was begun by the Geological Survey 
in 1935 and has continued yearly since. 
This series of water-supply papers is 
in a sense an inventory, year by year, 
of the ground water supplies of such 
parts of the country as have been cov- 
ered. The present volume covers the 
southeastern states and gives records 
of water level and artesian pressure 


in about 850 observation wells of the 
Geological Survey and cooperating 
agencies. Of these wells, 123 are 
equipped with automatic water-stage 
recorders. The report also includes 
about 17,000 individual detns. of 
water level and artesian pressure.— 


P.H.E.A. 


Methane in Ground Water. C. H. 
Pore. Vattenhygien (Sweden), 3:57 
(’50). Examples of 6 well waters in 
Denmark are given contg. from 0 to 
over 60 ppm. CH, The occurrence 
of CH, is related to geological forma- 
tions. Zeolithic minerals in soil and 
ion exchange in water are required 
because the formation of CH, takes 
place only in alk. water where the 
zeolithic material at pH values > 7.6 
may supply the H* necessary for the 
production of CH,. The underground 
formation of CH, through the growth 
and action of anaerobic, autotrophic 
bacteria is explained. Injurious ef- 
fects of CH, on filters are described, 
and a method of removal of the gas 
by evacuation and neutralization is 
given. The conditions for the maint. 
of the correct redox potential are men- 
tioned.—Willem Rudolfs. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals, are listed below. 


Essentials in Corrosion Prevention 
for Water Works. E. B. Ropre, Pub. 
Wks., 80:4:33 (49). 


Sanitary Engineering in the Occupied 
Zone of Germany. A. F. Meyer, 
J.N.E.W.W.A., 63:277 (’49). 


Diatomite Filters Turn Out Safe, 
Clean Water. Epwin S. Prcc. Eng. 
News-Record, 144:20:35 (’50). 


A Developer Comments on the De- 
sign of Contact Aeration Plants. 
B. GrirFirH. Eng. 
News-Record, 144:11:38 (’50). 
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FOR YOUR” 


Trip|Seal” 


Flexible 
Pipe Couplings 


Pipelines are the “buried wealth” of a community. 
They are the arteries through which water, oil, gas and other vital 
products make their way to the consumer. With pipe in short supply, 
these lines are more precious than ever. INSURE THEIR LIFE with 
TriplSeal Couplings. 


ENGINEERED CONSTRUCTION MEANS ENGINEERED PERFORMANCE 


COLD PRESSED heavy duty steel flanges. Cone shaped Trip|Seal 
gasket guides the sleeve into place on the gasket. Use over plain 
end pipe—no threading, no exact pipefitting. 
ALL SIZES of steel pipe, STD. and O.D., from 14” STD. through 
12” STD., as well as 4”, 6”, and 8” Riveted Steel Pipe-sizes. 
TWO STYLES: Type K.S.—Shop dipped in special anti-corrosion 
coating. Type K.G.—Galvanized steel throughout. 
TriplSeal « SEALS at Pipe to special Lastite rubber gasket 

e SEALS at Flared Middle Ring to Gasket 

e SEALS at Feather Edge of Gasket through line pressure 
TriplSeal guarantees: an easy One man coupling job in field; a 
standardized product made to specification and available “out of 
stock;” couplings assembled for ease of handling. 


FAVORED THROUGHOUT THE WEST ¢ BAKER PIPELINE PRODUCTS 


INSURE today, BE SURE tomorrow. “DEFENSE NEWS,” publica- 
tion for A.W.W.A. has advised “adequate inventory of repair mate- 
rials.” Analyze your future needs and stock ahead. Flexible Pipe 
Couplings, Repair Clamps, AllCopper Fittings for asbestos-cement 
pipe, Service Saddles, and other products. Write today for your 34 


page C-1950 Baker catalog, or see your jobber. ‘etixgthanse 
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Like a Percheron draft horse 
cast iron pipe is known for strength 


Long life and low maintenance cost 
of mains laid under city streets de- 
pend not only on effective resistance 
to corrosion but on definite strength 
factors. The four strength factors 
that pipe must have to withstand 
beam stress, external loads, traffic 
shocks and severe working pres- 
sures, are listed on the page opposite. 
No pipe that is deficient in any of 
these strength factors should ever 


be laid in paved streets of cities, 
towns or villages. Cast iron water 
and gas mains, laid over a century 
ago, are serving in the streets of 
more than 30 cities in the United 
States and Canada. Such service 
records prove that cast iron pipe 
not only resists corrosion but com- 
bines all the strength factors of 
long life with ample margins of 
safety. 


CAST TRON PIPE 
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pipe for city streets 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads 
imposed by heavy fill and unusual traffic loads is proved by 
the Ring Compression Test. Standard 6-inch cast iron pipe 
withstands a crushing weight of more than 14,000 Ibs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by 
soil settlement, or disturbance of soil by other utilities, or 
resting on an obstruction, tests prove that standard 6-inch 
cast iron pipe in 10-foot span sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand 
impact and traffic shocks, as well as the hazards in handling, 
is demonstrated by the Impact Test. While under hydro- 
static pressure and the heavy blows from a 50 pound ham- 
mer, standard 6-inch cast iron pipe does not crack until the 
hammer is dropped 6 times on the same spot from progres- 
sively increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast iron pipe 
withstands more than 2500 lbs. per square inch internal 
hydrostatic pressure, which proves ample ability to resist 
water-hammer or unusual working pressures. 


CAST IRON PIPE RESEARCH ASSN... THOS. F. WOLFE. MANACING DIRECTOR. 177 SO. MICHICAN AVE.. CHICACO 3. 


SERVES FOR CENTURIES 
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(Continued from page 16) 


Once bit, quince shy is the story of meter reader Hinton Miller Jr. 
of Jacksonville, Fla., who bore up under the first, second and third tooth- 
ings of canine meter minders, but turned in his resignation at fourth bite. 
Reason given was the “mental hazard” involved, but, knowing dogs as we 
do, we suspect that “trouser shortage” may have been at least a contribu- 
tory cause. 


“Rx for Meter Readers,” a five-page anti-dog-bite policy, is available 
from A.W .W.A. headquarters at 5 cents per copy.—Avvrt. 


Donald V. Hackett has been appointed water works sales representa- 
tive for Dresser Mfg. Div. in Pennsylvania and western New York. 


The Pittsburgh Valve and Fittings Div. of Pitcairn Corp., located at 
Barberton, Ohio, has been acquired by Rockwell Mfg. Co., and its facilities 
will be used to expand Rockwell production. . 


Everett R. Partridge and R. R. Donaldson have been elected to the 
Board of Directors of Hagan Corp. and its subsidiaries, Calgon, Inc., and 
Hall Labs., Inc. 


(Continued on page 82) 


Tegul 
* MINERALEAD® GK ‘ver 
*HYDRORINGS *HYDROPAC 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
lems. 

Write 15 Walnut Street, 
Mertztown, Pa. 
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MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 
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ATION PUMP 

‘PETER BACKWASH COMPARTMENT 
SURRY CONCENTRATOR 


CHEMICAL MIXER 
AND FEEDER 


THE WORTHINGTON SLURRY BED WATER SOFTENER AND 
COAGULATOR, TYPE CM — AN IMPORTANT DEVELOPMENT 
IN THE FIELD OF MUNICIPAL WATER TREATMENT 


The result of extensive research and 
field work, the Worthington Water 
Softener, Type CM, features the most 
economical and dependable cold proc- 
ess slurry method available. The 
Type CM also serves as an efficient 
coagulator where turbidity and/or 
color removal are major requirements. 


FULL RESPONSIBILITY 


As makers of complete equipment for 
all four water-softening processes, 
Worthington not only enables you to 
place undivided responsibility in a 
single manufacturer, but can offer un- 
biased recommendations on the right 
process for you. For further proof that 
there's more worth in Worthington, send 
for literature on your particular re- 
Worthington Pum 

binery Corporation, Water Treating 
Division, Harrison, N. 


CHECK LIST OF ADVANTAGES 


@ Uniform performance under variable load conditions. 

@ Constant slurry bed depth. 

@ Maintenance of homogeneity of slurry bed. 

@ Control of slurry bed density. 

@ Full utilization of slurry before removal. 

@ Quick, thorough mixing assured by application of 
chemicals to a relatively small volume of water. 
@ When filters are used in softening, an adequate 
supply of clear treated water backwashes the 
filters — independent of the softening process and 

without loss of water. 

@ Symmetry of reaction tank design. 

@ Full retention time always maintained, because there 
is no deposit build-up in the bottom of the reaction 
tank. 

@ Can be furnished with dry chemical feeders and 
gravity filters. 

@ Internals of reaction tank adaptable to concrete 
tank construction. 


40.4 
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WATER CONDITIONING 


WORTHINGTON 


"1 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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(Continued from page 80) 


Water must have been what Mayor Impellitteri was thinking of the 
other day when he called New York “the cleanest city in the world.” At 
least he watered down his statement just a little by adding “for its size.” 
We might also point out that Mayor Impellitteri and his new water com- 
missioner have also given New Yorkers the best public water supply in 
New York City for the moment, to the best of our knowledge—all things 
considered. 


A new Norlantic meter, designed to meet A.W.W.A. specifications 
and special Canadian needs, has been introduced in that country by George 
Kent, Ltd., British instrumentation firm of Luton, Bedfordshire. 


Changes in the Dearborn Chemical Co. organization recently effected 
include the appointment of C. S. White as head of the Water Treatment 
Dept., replacing S. H. Opdyke, retired, and Howard E. Johnston as man- 
ager of No-Ox-Id sales, succeeding C. A. Remsen, who passed away in 
January. Also retired were C. I. Loudenback and M. M. Kutzer, after 
32 years of service each; and B. E. Conley, after 26 years with the 
organization. 


On Call... 
fo tell your story for you! 


Willing Water wants work on or as 
your public relations staff. Let him 
be your spokesman to your customers 
... to your personnel. You'll find him 
a master of the art of putting across 
your ideas...of soliciting co-operation 
...0f establishing good will. Call him 
up...put him to work on your public- 
ity, your signs, your bulletins, your 
bills, your reports... you’ll find him 
ready, able and, of course, willing. 

Low-cost blocked electrotypes or 
newspaper mats, in 32 different poses, 
are immediately available to you. 
Write now for a catalog and price 
list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue . New York 17, New York 
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Deionize with 
AMBERLITE IR-120 
For These 3 Savings 
1. Low Installation Cost. High exchange capacity 


means low equipment cost plus the ability to 
handle overloads easily. Even at peak flow rates 
of 25 gal./cu. ft./min., capacity is above 30,000 
grains per cubic foot. 


2. Low Operating Cost. Ampencrre [R-120 thrives 
on a salt starvation diet—permits 50% reduction 
in regenerant requirements without affecting 
quality of softened water. 


3. Low Maintenance Cost. The extreme stability of 
AmBERLITE IR-120 means years of trouble-free 
service without attrition losses. AMBERLITE 
IR-120 is unaffected by low-silica waters, which 
can dissolve zeolites. It can be operated safely 
over the entire pH range, and at elevated tem- 
peratures. It is unaffected by strong oxidizing 
and reducing conditions—chlorinated water 
causes no measurable deterioration. 


~ 


ASK YOUR CONSULTING ENGINEER or water-treating / = 
equipment supplier about Amperute IR-120—as the / “= 
exchanger in a new softening installation, or as a re , 


replacement for siliceous exchanger. Meanwhile, write 3S dee 
Dept. WWI-3 for full technical data. ~~ 


THE RESIBOUS FPROOUCTS Sivision 
Washington Square Philadelphia 5, Po. 


AmMBERLITE is a trade-mark, Reg. U. S. Pat. Off. and in principal 
foreign countries. 


— 
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Revising 
Rates 


sound recommendation for an 

upward revision of rates is, of 
course, preceded by an accurate and 
authoritative analysis of customers’ 
bills. 


It is possible to make such laborious 
compilation of customers’ metered 
consumption in one’s own offices, but 
—many utilities all over the United 
States find that it pays to turn over 
the task to the Recording and Sta- 
tistical Corporation. 


Here’s why: Our specially designed 
Bill Frequency Analyzer, shown 
here, classifies and adds in 300 regis- 
ters—in one step. 


| 


It provides data in one-half the usual 
time—and at one-half the usual 
cost. It’s one of many reasons why 
we have been providing gas, electric 
and water utilities with usage analy- 
ses for years. 


Send for FREE booklet 


Get the facts about this accurate 
and economical way of analyzing 
your customers’ metered consump- 
tion by writing for a copy of “The 
One-Step Method.” 


Recording and Statistical 
Corporation 
100 Sixth Ave. New York 13,N. Y. 


V ol. 43, No.4 


A 16-page booklet offered by 
Standard Pipeprotection, 3000  S. 
' Brentwood Blvd., St. Louis 17, Mo., 
contains a picture-story of the proc- 
essing of pipe at the new coating and 
wrapping plant. Details of the ship- 
| ping and storing “in-transit” arrange- 
ments possible are given and suggested 
| specifications for cleaning, wrapping 
_ and coating pipe are provided for the 
| users’ convenience. 


Laboratory testing and analysis 
equipment available from General 
Electric Co. are described in a circu- 

| lar distributed by the company’s Ap- 
| paratus Dept. at Schenectady, N.Y. 
Among the items of equipment listed 
are a recording turbidimeter, a pho- 
tometer, a spectrophotometer and, for 
research use, an ultrasonic generator. 


A corrosion-resistance computer 
which indicates the proper metal or 
alloy to use for a wide variety of cor- 
rosive conditions is offered by H. M. 
Harper Co., 8200 Lehigh Ave., Morton 
Grove, Ill. The pocket-size slide type 
computer rates the value of thirteen 
metals for each application, thus per- 
mitting substitutions when particular 
alloys are scarce or unobtainable. 


| Diatomaceous earth filters made 
| by Sparkler Mfg. Co., Mundelein, IIL., 
| are described in a bulletin which has 
just been published. The Model SC 
| filters, as they are called, are said to 
| incorporate a_ self-cleaning feature 
| which requires less than 7 minutes for 
| cleaning. 
(Continued on page 86) 
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Write today for our complete 
Elevated Steel Tank Brochure 


Cleve leks 


» PITTSBURGH 


For all municipal water storage 
quirements, Pittsburgh-Des Moin 
Elevated Steel Tanks are supplied in 
a wide range of designs, and in ca- 
pacities up to 2,500,000 gallons. 
@ Uniform pressures around the clock, 
supply during interruptions in pump- 
ing, lower pumping costs are but a 
few of the many reasons for this low- 
cost investment. 


May we discuss the facts with you? 


eucRyY TYPE AND sSive © “ 
: 
PITTSBURGH DES MOINES STEEL CO. 
4% Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
PITTSBURGH (25), . . . 3424 Neville Island DES MOINES (8)... . . . 925 Tuttle Street 
NEW YORK (7), . Room 921, 270 Broadway = DALLAS (1). . . . 1229 Praetorian Building 
CHICAGO (3), 1228 First National Bank Bldg. “SEATTLE... 932 Lane Street 
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Taste and Odor 


Coutrol 


Proper and efficient coagulation has 
long been recognized as an aid in 
removing certain types of tastes and 
odors. It would be erroneous to as- 
sume that any coagulant could com- 
pletely solve your taste and odor 
problems without assistance from 
other control measures, However, it 
is wise to take advantage of efficient 
coagulation in the solving of these 
problems. 


bring 
on the advantages of Fem 
— Tennessee Corporation, Grant 
Building, Atlante, Georgia, or 
Lockland, Ohio. 


TENNESSEE CORPORATION 


(Continued from page 84) 

A new, low-capacity hypochlori- 
nator has been introduced by Wallace 
& Tiernan Co., Newark 1, N.J., and 
is described in a folder available from 
the company. Known as the Chlori- 
net, the unit is electrically operated 
and has been designed for ease of 
operation and dependability. 


Use of cone-shaped barriers to 
guide and divert traffic during con- 
struction is explained in literature of- 
fered by Interstate Rubber Products 
Corp., 1638 W. Jefferson St., Los 
Angeles 7, Calif. Data on the cost 
and upkeep of the “Trafficones” are 
included. 


Twin bellows design for liquid 
level control is featured in a four- 
page circular, Autocon Tanktrol Bul. 
1100. Copies may be obtained from 
Automatic Control Co., St. Paul 4, 
Minn. 


Control of slime in cooling waters 
by use of a new product, Santophen 
45, a technical grade of sodium tri- 
chlorophenate, is the subject of a tech- 
nical bulletin, No. 0-76, issued by 
Monsanto Chemical Co. Copies of the 
bulletin and experimental quantities of 
the new bactericidal and algicidal sub- 
stance may be obtained from the Or- 
ganic Chemical Div. of the company 
at St. Louis 4, Mo. 


The March issue of “The Cour- 
ier,” external house organ of the 
Builders Iron Foundry organizations, 
carries an article on emergency steri- 
lization of water supplies. Propor- 
tioneers, Inc., Providence 1, R.I., will 
send a copy if asked. 


Removal of silica is the theme of 
a folder offered by the Resinous Prod- 
ucts Div., Rohm & Haas Co., Wash- 
ington Square, Philadelphia 5, Pa. 
“Zero Hardness by Amberlite Deioni- 
zation” is the title to request. 


(Continued on page 88) 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Pump and Machinery Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 
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OFFICES IN ALL PRINCIPAL CITIES 
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SERVICE LINES 


The Quest for 
Pure Walter 


in 1450 B.C. 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 


466 Text Pages 
73 Illustrations 
900 References 


List Price 
Special Price to Mem- 
bers who send cash 


American Water 
Works Association 


521 Fifth Avenue New York 17, N. Y. 


Chicago 90, IIL. 
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(Continued from page 86) 


Pressure tapping of prestressed 
concrete pipe (steel cylinder type) is 
outlined and illustrated in a folder of- 
fered by Price Brothers Co., 1932 E. 
Monument Ave., Dayton, Ohio. The 
procedures for making both small- 
and large-diameter connections are 
described. 


Welding fittings and forged steel 
flanges for steel pipe are the subject 
of a dimensional data card offered by 
Taylor Forge & Pipe Works, Box 485, 
The 84 by 11 in. 
card has been varnished on both sides 


| for durability under constant refer- 
| ence. Fittings are listed for pipe 
| sizes from 4 to 30 in., and flanges, for 
| sizes up to 24 in. 


Steel tubing for pressure and me- 
chanical uses is the subject of a four- 
page folder available from Babcock & 
Wilcox Tube Co., Beaver Falls, Pa. 


ANTHRAFILT 


(Reg. U. 8. Pat. Off.) 
Asa Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 


1. Length of filter runs doubled 
2. Only about one half as much wash water required 
3. Less coating, caking or balling with mud lime. iron 


or manganese 

cy 

5. Better removal of bacteria. micro-organic matter, 
taste and odor 

6. Increased filter output with better quality effluent 

7. ee but the entire bed aids in 


9. A perfect supporting media for synthetic resins 
10. 


1. Decidedly advantageous for way: of fibrous 
material as found in swimming pool filters 


Additional information, recommendations 
and quotations furnished upon request by 
Palmer Filter Equipment Company 


822 East 8th Strect. P.O. Box 1655 
Erie, Pennsylvania 


representing 
Anthracite Equipment Corporation 


Anthracite Institute Building, 
Wilkes-Barre, Pennsylvania 
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$5.00 filter 
with order .......$4.25 
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CONCRETE REACTOR TO COAGULATE RIVER 
WATER IN MICHIGAN FOR PROCESS WATER 
FOR PAPER MILL. CAPACITY—5,000,000 GPD, 


COCHRANE 


Pioneer and Leader in Methods and Apparatus 
for Complete Conditioning of BOILER FEED, 
PROCESS and INDUSTRIAL Water Supplies 


THOUSANDS OF INSTALLATIONS 
THOUSANDS OF DISTINGUISHED USERS 


COCHRANE CORPORATION 
PHILADELPHIA 32, PA. 


Representatives in principal cities of U. S. 


In Canada: Canadian General Electric Company, Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A. Mexico City 
In Europe: Recuperation Thermique & Epuration, Paris 
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New York Section: The annual midwinter luncheon meeting of the 
New York Section was held in honor of visiting directors of the national 
organization at the Park-Sheraton Hotel, New York City, on Tuesday, 
Jan. 16, 1951. All of the directors were invited to be the guests of the 
section. 

The two main topics, of vital interest at this time, were the “Con- 
trolled Materials Plan” and “Civil Defense.” Robert L. Niles, of the 
National Production Authority of the U.S. Dept. of Commerce, outlined 
in detail the organizational plans to date on former subject. An A.W.W.A. 
committee, of which N. T. Veatch is chairman, presented in Washington 
an estimate of the raw materials needed in the essential water supply indus- 
try to the NPA. 

Thomas F. Hurley, research analyst with the State Civil Defense 
Commission, outlined the general plans for New York State’s civil defense, 
and was followed by a discussion by Earl Devendorf, state director of civil 
defense in water works. A committee of the New York Section was dele- 
gated by him to cooperate and supply information on inventories and 
manpower. 

R. K. BLancrarpD 
Secretary-Treasurer 


Indiana Section: Zero weather following a sleet storm had little effect 
on the attendance at the 43rd annual meeting of the Indiana Section held 
in Indianapolis Feb. 7-9, 1951. Actual registration was 299; total at- 
tendance, including the ladies, was over 335. 

The only empty chairs were in the front row as O. J. Muegge, state 
sanitary engineer of the Wisconsin Board of Health, delivered a joint paper 
at the first session on the “Pros and Cons of Fluoridation” for partial con- 
trol of dental caries. He pointed out that at an average estimated cost of 
$0.10 per capita per year an individual who lived to be 70 years old would 
pay only $7.00 for this protection—which is a good investment when con- 
(Continued on page 92) 
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when it’s pumps, 
think of Economy 


The Type M Single Stage Double Suction Pump 
illustrated is just one of the many in the extensive 
line manufactured by Economy Pumps, inc. A 
general purpose pump, it is ideally suited to 
general water supply or heavy mill service. Case 
records show Economy Pumps operating for 
fifteen to twenty years without replacement of 
major parts. However, should repairs be neces- 
sary, all parts subject to wear are renewable. 


Catalog No. A750 gives complete 
design and construction details. 
Write Dept. AG-4 for your copy. 


Centrifugal, Axial and Mixed Flow Pumps for all applications 


Economy Pumps Inc, © 


"DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, 
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(Continued from page 90) 
sidered in relation to a dentist’s bill. George G. Fassnacht of the Indiana 
State Board of Health and L. J: Beckman of Wallace & Tiernan Co., Inc., 
Chicago, gave short discussions on, respectively, the attitude of the State 
Board of Health toward fluoridation in Indiana, and the equipment and 
materials used by communities which are now adding fluorides. 

Louis R. Howson, of Alvord, Burdick and Howson, Chicago, pre- 
sented his paper on “The Economics of Water Softening” (see p. 253, this 
issue) with figures and charts to substantiate his conclusion that eventually 
most public water supplies having a hardness of 125 ppm. or more will be 
softened. David P. Backmeyer, superintendent at Marion, and Thomas 
J. Burrin, superintendent at Lebanon, commented on the paper as it applied 
to the softening plants in their own communities. 

After dinner Wednesday evening, Robert J. Kryter, of the Esterline- 
Angus Co., Inc., Indianapolis, manufacturers of electrical and electronic 
instruments, astounded his audience of 150 with details of atomic reaction. 
“One of our atomic factories,” he said, “has a fenced factory site bigger 
than the state of Rhode Island.” [Illustrating potential atomic force, Mr. 
Kryter told his audience that the material in the 10¢ piece which he held, 
if completely destroyed through atomic reaction, would liberate enough 
power to lift the Empire State Building 52 miles. We cannot ask with 
Cain, “Am I my brother’s keeper ?”, and live long with this potential force. 

The topics on Thursday morning were chosen to cover a community 
of interests shared by the water utilities and industrial water users. Alfred 
O. Norris, manager of the Indianapolis Water Co., outlined “Problems 
Common to Public and Industrial Water Supplies,” stressing the factors 
involved in the financial considerations. In his paper, “Planning Future 
Expansions to Meet Public and Industrial Requirements,” Paul D. Cook, 
city manager of Painesville, Ohio, stressed that “in no sense, and at no 
time, is the process of planning static in the thinking of a progressive and 
an alert water works administrator.” He then indicated sources of infor- 
mation and methods of analysis which should be helpful to the water works 
superintendent in making a continual critical analysis of the limitations of 
his system and the possible future demands that will be placed on it. 

C. D. Adams, chemical engineer from Colgate Palmolive Peet and Co., 
New Albany, used case histories to illustrate “Quality Control of Indus- 
trial Water Supplies” which went beyond the basic controls normally exer- 
cised by public water supplies. Corrosion, slimes and scale formations are 
perennial headaches in industry. Herbert H. Young, chief engineer, and 
D. T. Sherow, chemist, of Stokely Foods, Inc., Indianapolis, analyzed in- 
dustry’s growing water problem as one of quality as well as quantity. Cal- 
cium salts, for instance, are highly detrimental in certain phases of packing 
sweet peas, but for other products, like canned tomatoes, calcium salts may 
be added to increase firmness. The authors contend that iron will do as 

(Continued on page 94) 
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* <The fst real pipe that is plastic ! 


CARLON PLASTIC PIPE is the modern medium for fluid trans- 
mission. Because of the unusual characteristics of its basic 
components, it is absolutely proof against rot, rust and elec- 
trolytic corrosion, will far outlast metallic pipe, and features 
an unprecedented ease of installation. 

CARLON pipe has been field-tested and proven superior for 
drinking water transmission, sewage handling, land drain- 
age, irrigation and numerous other applications. Because of 
its light weight, it can be handled and installed quickly 
without the need for heavy materials handling equipment or 
special tools. : 

A full line of standard size plastic fittings is available to join 
lengths of CARLON or to connect this new pipe with previous- 
ly installed metallic systems. 


At present, raw material shortages _ this problem and to meet the de- 
are limiting the op ene of cer- mand and need for CARLON .. . 
tain types of CARLON pipe. Every the first real pipe that is plastic. 
effort is being made to overcome | 


CARLON PRODUCTS CORPORATION 


IN CANADA: MICRO PLASTICS, LTD., ACTON, ONT. 
10126 MEECH AVE. e CLEVELAND 5, OHIO 
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(Continued from page 92) 


much damage to light colored products, such as white, cream-style corn or 
hominy, as it will to a white shirt in the laundry. In some products iron 
will produce off flavors. To prove their point they brought samples of 
peas and corn packed under different water conditions for the men to 
observe and taste. 

In the afternoon session Clarence F. Hill, mayor of Rochester, talked 
about “The Mayor’s Responsibility to His Water Works.” Water is now 
a commodity with quality of prime importance. “Politics and water don’t 
mix any more than politics and electricity,” he said. “Let’s keep the utili- 
ties that are municipally owned on a service basis.” In exploring the sub- 
ject, “Civilian Defense and Mutual Aid in Event of Atomic Bombings,” 
Wendall R. LaDue, superintendent and chief engineer of the Akron, Ohio, 
Bureau of Water and Sewerage, pointed out that all of the present planning 
is based on the bomb that dropped at Hiroshima. While this may give 
some foundation material it does not qualify us to plan in minute details 
for future eventualities. He stressed the importance of applying “water 
works know-how” to situations which may develop from a bombing as soon 
as stock can be taken of conditions. For precatastrophe planning he sug- 
gested taking inventory of men, 2quipment, feeder mains, plants, materials 
and other critical items and caretully studying possible damage. Dispersal 
of both equipment and personnel will keep one bomb from robbing all facili- 
ties, and mutual aid among cities and communities was suggested as a 
much better tool than a government agency which would try to move in 
after a disaster. 

Speaking on “A Water Works Man’s Place in His Community,” Leo 
Louis Jr., formerly head of the Water Supply Section of the Indiana State 
Board of Health, and now superintendent of the Water Dept. at Cedar 
Rapids, Iowa, pointed out the responsibilities and integrity demanded of 
the water works man by the A.W.W.A. Code of Ethics. He stressed the 
importance of water works people becoming a part of the constructive force 
in the community by contributing time, membership and money to the basic 
organizations which sponsor community progress. 

The banquet Thursday evening featured two past presidents and W. V. 
Weir, the current president of the national Association, at the speakers’ 
table. The Fuller Award was presented to Howard W. Niemeyer for his 
careful analysis and effective reporting of experience in distribution system 
operation, which has resulted in improved water works practice in this 
field. The Section’s Bradley Award was given for the current year to the 
Northwestern Area on the basis of ‘attendance at Fall District Meetings 
and new memberships. 

Entertainment by the Northern Indiana Public Service Co. Male 
Chorus was followed by a social hour which featured dancing and vaude- 
ville acts. 

(Continued on page 96) 


. 
| 
4 
4 
| 
Ba 
| 
} 


Apr. 1951 


Badger Stands for 


more than Meters 


Yes, you'll find every type and size 
of meters in the complete Badger 
line... but you get more than 
meters from Badger. You get com- 
plete meter service: 


@ Dependable recommendations 
for every water-measuring need... 
Badger-engineered and precision- 
built mechanical features that as- 
sure you full revenue by unfail- 
ingly recording every drop of water 
used ... rugged quality that means 
maximum service life, minimum 


BADGER 


JOURNAL A.W.W.A. 


maintenance, lowest year-in and 
year-out water-metering costs. 


@ You get successful Badger back- 
ground of nearly half a century... 
meter installation and servicing 
counsel , meter-reading features 
that save time and money .. . effi- 
cient Badger Meter Testing Ma- 
chines, and many Badger engi- 
neered exclusive advantages @ For 
complete meter service, you'll find 
it pays to contact Badger. 


METERS 


BADGER METER MFG. CO., Milwaukee 10, Wis. 


Branch Offices: New York City * Philadelphia 


tebe City, Utoh Guthrie, Okla. Seattle, Wash. Los 


Ga. * Cincinnati * Chicago * Kansas City * Waco, Texos 
Angeles 


| 
: 
q 
; 
WATER OF THE WORLD” 
First for Accuracy + 
Low-Cost Maintenance « 
Durability + Sensitivity 
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(Continued from page 94) 

On Friday morning John Rian, District General Foreman of Gas and 
Water Operators, from Gary, presented a thorough discussion on “Use 
and Operational Control of Mechanical Equipment.” He emphasized 
proper training of men to use mechanical equipment. “Criticism of the 
individual,” he said, “causes him to defend his actions rather than to im- 
prove his practice. Training rather than criticism should be emphasized.” 
In a discussion of this paper Howard Niemeyer stated that noncompetitive 
industry—such as a water utility—should check its efficiency occasionally. 
He indicated the need for mechanization and for replacement of obsolete 
machines with the most efficient type of equipment. In the Indianapolis 
Water Co. the wages for labor on pipe laying crews have increased 150 per 
cent between 1930 and 1949. Due to efficient mechanization during the 
same period, the amount of pipe laid per man per year increased from a 
little less than 1,000 to approximately 3,500 ft. while labor costs decreased 
from $0.58} to $0.32 per foot. As further illustration of value of machines, 
he listed two dozen uses for compressed air in construction and mainte- 
nance work. 

A. B. Daugherty, of East Gary, presided over the question period 
which closed the technical program. The unusual cold weather this winter 
has caused an epidemic of main breaks in some southern cities, characterized 
by a transverse fracture of the cast iron barrel and subsequent horizontal 
separation without vertical displacement. Most of the trouble seems to 
have appeared in bell and spigot pipe laid with sulfur jointing compound. 
The majority of the failures also occurred with the first sharp drop in water 
temperature in surface water supplies. The concensus seemed to be that 
the internal stress due to contraction added to existing transverse loads 
was enough to cause rupture. The question of who pays for fire hydrants 
damaged by automobiles nearly broke up the session when one super- 
intendent reported that as chief of police he investigated all such accidents 
and collected damages from the driver of the car. In fact he had collected 
three times. on one hydrant this winter before he had a chance to repair it. 

GerorGE G. FASSNACHT 
Secretary-Treasurer 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 
P. O. Box 307 Muscatine, lowa 
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BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
“WARREN 
PIPE” 


— 
 Werrer Cast Ping did Fit. q 
can be supplied Ty sizer 4 
te 84" withsalt. types of 
occordance with Stgndarc if 
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Aluminum Co. of America, Chemicals 

Brass Co., The 
American Cast Iron Pipe Co........... 


American Cyanamid Co., Industrial 
46 
American Pipe & Construction Co...... 41 
American Well Works................ — 
Anthracite Equipment Corp. .......... 88 


Armco Drainage & Metal Products, Inc.. 21 


Atlas Mineral Products Co., The....... 80 
Badger Meter Mfg. Co................ 95 


Belco Industrial Equipment Div., Inc... 63 


45 
Blockson Chemical Co................ 
Builders-Providence, Inc............... 5 
47 
Carton Products Corp... 93 
Cast Iron Pipe Research Assn., The. . .78-79 
Central Foundry Co., The............. _ 
7 
Chicago Bridge & Iron Co............. 9 
De Laval Steam Turbine Co........... 61 
Boomomy Inc... 91 
49 
Electro Rust-Proofing Corp............ 22 
Ellis & Ford Mfg. Co.. 
Flexible Sewer-Rod Equipment Co..... . 
Ford Meter Box Co., The............. 51 


Div., Bendix Aviation 


39 
Golden-Anderson Valve Specialty Co. Cover 3 3 
Graver Water Conditioning Co......... 


Hungerford & Terry, Inc.............. 64 
Hydraulic Development Corp. . 53 
Industrial Chemical Sales Division, West 
Virginia Pulp & Paper Co........... x 
67 


vi-vii 

easbey & Mattison Co............... 11 
Kennedy Valve Mfg. Co., The......... 17 
57 
Kupferle, John C., Foundry Co......... 70 
i 
Ludlow Valve Mfg. Co., Inc........... _ 
M & H Valve & Fittings Co.......... 33 
Morse Bros. Machinery Co............ 37 
National Cast Iron Pipe.............. 49 
National Water Main Cleaning Co...... 105 
Omega Machine Co. (Div., Builders Iron 

Phelps Dodge Refining Corp........... a 
Philadelphia Gear Works, Inc.......... 48 
Pittsburgh-Des Moines Steel Co... . 85 
Pittsburgh Equitable Meter Div. (Rock- 

Proportioneere; Ine. 55 
Recording & Statistical Corp........... 84 
Reilly Tar & Chemical Corp........... — 
Rensselaer Valve Co. .y................ 65 
Roberts Filter Mfg. Co................ — 
Ross Valve Mfg. Co.. 
Simplex Valve & Ne 69 
Skinner, M. B., Co.. 
Smith, A. P., Mfg. Co., The. PE 


Walker Process Equipment, Inc........ 71 
Wailace & Tiernan Co., Inc......... xii, 59 
Warren Foundry & Pipe Corp.......... 97 
Well Machinery & Supply Co.......... 75 
Corp., Ozone Processes Div... — 
Wood, R K Cover 2 


Worthington’ Pump & 81 
Worthington-Gamon Meter Co... . 87 


Directory of Poshtctiatdl Services—pp. 25-29 


Albright & Friel, Inc. 


Freese, Nichols & Turner 


Nutting, H. C., 


Alvord, Burdick & Howson Fulbright Labs., Inc. Parsons, Brinckerhoff, Hall & 
Carl A. Bays & Assoc. Gannett Fleming Corddry & Macdonald 

Behrman, A. S. Carpenter, Inc Malcolm Pirnie Engineers 
Black & Veatch Geisinger, G. L. Pitometer Co. 

Black Labs., Inc. Gilbert Assoc., Inc. Purcell, Lee T. 


Clinton L. Bogert Assoc. 
Bowe, Albertson & Assoc. 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & McDonnell 

Caird, James M 

Camp, Dresser & McKee 
Chester, Engineers, The 
Consoer, Townsend & 

De Leuw, Cather & Co. 
Eldred, Norman O. 

Fay, Spofford & Thorndike 
Finkbeiner, Pettis & Strout 


Glace & Glace 


Leggette, R. M. 
Metcalf & Eddy 


Greeley & Hansen 

Havens & Emerson 

Haydock, Charles 

Hitchcock & Estabrook, Inc. 
Horner & Shifrin 

Hunt, Robert W., Co. 
Jennings-Lawrence Co. 
Jones, Henry & Schoonmaker 
Knowles, Morris, Inc. 


Roberto Meneses Hoyos & Co. 
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Riddick, Thomas M. 
Ripple & Howe 

Rose, Nicholas A. 

Russell & Axon 

Shenker, Samuel 

Sirrine, J. E., Co. 

Smith & Gillespie 

Stanley Eng. Co. 

Stilson, Alden E. & Assoc. 
Ward & Strand 

Weston & Sampson 
Whitman & Howard 
Whitman, Requardt & Assoc. 
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repairing 
broken 
cast iron 


ONE MAN REPAIRS — 5 TO 15 MINUTES 


In the SKINNER-SEAL spiit COUPLING CLAMP, gasket is SEALED at break 
by Brass Band; at top where compression rings intermesh, by Monel Metal Band. 


Insures against recurrence of trouble by introducing a degree of flexibility 
in the line. Each clamp tests to 800 pounds line pressure. Sizes 2°-24” inclu- 
sive. Be prepared — order today. 

WRITE FOR CATALOG! 
M. B. SKINNER CO., SOUTH BEND 21, INDIANA 


SPLIT COUPLING CLAMP 
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Index of Aduertisers’ 


Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
American Well Works 
Infilco, Inc. 

Permutit Co. 


Air Compressors: 

DeLaval Steam Co. 
Morse Bros. Mchy. 

Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 
American Cyanamid Co., Industrial 

Chemicals Div. 
General Chemical Div. 
Stuart Corp. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 


Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco, Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes ) 

Electro Rust-Proofing Corp. 

Harco Corp., Rusta Restor Div. 


Cement Mortar Lining: 
Centriline Corp. 
Warren Foundry & Pipe Corp. 


Chemical Cleaning of Water 
Mains: 
Dowell Incorporated 


Chemical Feed Apparatus: 

Builders-Providence, Inc. 

Cochrane Corp. 

Everson Mfg. Corp. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 


Chemical Scale Removal Serv- 
ices: 

Dowell Incorporated 

Chemists and Engineers: 

(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co, Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 
Chlorine. Liquid: 


Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 


Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mig. Div. 

M. Greenberg’s Sons 

James pate, Co. 

Rensselaer Valve 

Skinner, M. B., 

A. P. Smith Mig. Sti. 
Smith-Blair, Inc. 


Clamps. Bell Joint: 
Carson-Cadillac Co. 
James B. Clow & Sons 
Dresser Mig. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 


Clamps, Pipe 
James B. Clow 

Dresser Mfg. Div. 

Skinner, M. B., 

Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Graver Water Conditioning Co. 
Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


Flexible Underground Pipe Ciean- 


g Co. 
National ‘Water Main Cleaning Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., Inc. 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 


Copper Sheets: 
American Brass Co 


Copper Sulfate: 
General Chemical Div. 
Tennessee Corp. 


Control: 
Calgon, 
Dearborn Co. 


Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 


Diaphragms, Pump: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mfg. Co. 


Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 


Feedwater Treatment: 
Calgon, Inc. 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infileo. Inc. 


Ferric Sulfate: 
Tennessee Corp. 
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Products 


Filter Materials: 
Johns-Manville Corp. 
Infilco, Inc. 

Northern Gravel Co. 


Filters, incl. Feedwater: 
Cochrane Corp. 

Dorr Co. 

Everson Mfg. Corp. 

Infilco, Inc. 

Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Stuart Corp. 

= Corp., Ozone Processes 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 
Fittings, Tees, Elis, ete.: 
Carlon Products Corp. 

Cast Iron Pipe Research Assn. 
James B. Clow & s 
Dresser Mfg. Div. 

Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 

Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco, Inc. 

Stuart Corp. 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 

Aluminum Co. of America, Chemi- 
cals Div. 

Blockson Chemical Co. 


Furnaces: 

Jos. G. Pollard Co., Inc. 
Furnaces, Joint Compound: 
Northrop & Co., Inc. 

Gages, Liquid Level: 
Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co. 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Rubber Packing: 

James B. Clow & Sons 

Northrop & Co., Inc. 

Smith-Blair, Inc. 

Gates, Shear and Sluice: 

—_ Drainage & Metal Products, 


fdas B. Clow & Sons 


| 
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SPARLING MAIN-LINE METERS 


Differential valve cracks at about one pound per square inch back pressure from the 
smaller meter. The smaller meter measures all flows below the minimun accurate 
range of the larger meter. Both meters drive through rachet clutches to a common 
totalizer, which thus operates with the faster turning meter. 


COMPOUNDS 
for Main-Lines up to 36-inch 


The standard 6-inch Sparling Meter accurately reg- 
isters flows from 90 gpm to over 900 gpm. To 
read flows as low as 15 gpm on a 6-inch main, in- 


stall the Sparling COMPOUND shown above. 


Pressure drop at the high flows is only 3 pounds psi. 
There is only one totalizer to read oh the Sparling 
Compound, and instruments and controls can be 
added to suit your needs. 


Measure Flow-Ranges as Wide as | to 125 
Sizes 6-inch to 36-inch with flanged, bell or spigot 


ends. 


Quotations and Bulletin 311 
come at your request. 


1932 First Avenue 
66 Luckie Street N.W... 
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Morse Bros. Mchy. Co. 

R. D. Wood Co. 

Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 
ames B. Clow & Sons 
ays Mfg. v4 

James Jones 

A. P. Smith Mig. Co. 

Hydrants: 
ames B. Clow & Sons 
1. Greenberg’s Sons 
lames Jones Co. 
ennedy Valve Mfg. Co. 

C. Kupferle oundry Co 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 

A. P. Smith Mfg. Co. 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen lon Equipment: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 
Cochrane Corp. 

Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mig. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 

Carson-Cadillac Co. 

Cast Iron Pipe Research Assn 

Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Laboratory Reagents: 

Ohio Research & Testing Labs. 

Leak Detectors: 

Jos. G. Pollard Co., Inc. 

Lime Slakers and Feeders: 

Dorr 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


ADVERTISERS’ PRODUCTS INDEX 


Meter Couplings = Yokes: 
Badger Meter Mig. Co 


Hays Mig. Co. 

Hersey Mig. Co. 

James Jones Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Smith-Blair, Inc. 

W orthington- Gamon Meter Co. 


Meter Reading and Record 


Books: 
Badger Meter Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mig. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 


Meters, Filtration Plant. 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Simplex Valve & Meter Co 

R. Sparling 


Industrial, Commer- 


‘la 
Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div 
Simp'ex Valve & Meter Co. 
R. W. Sparling 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 


Mixing Equipment: 
Chain Belt 

Infilco, Inc. 

Walker Process Equipment, Inc. 


Ozonation Equipment: 
Corp., Ozone Processes 
iv 


Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

Tames B. Clow & Sons 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Dearborn a? Co. 

Koppers Co., Inc 

Warren Foundry & Pipe Corp. 


Vol. 43, No.4 


Pipe, Concrete: 

American Pipe & Construction Co. 
Lock Joint Pipe Co. 

Price Bros. Co. 


Pipe, Copper: 
American Brass Co. 


Pipe Cutting Machines: 
James B. Clow & Sons 
Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials; see 
Jointing Materials 


Pipe Locators: 
Jos. G. Pollard Co., Inc. 


Pipe, Plastic: 
Carlon Products Corp. 


Pipe, Steel: 
Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 


Pipelines, Submerged: 
Boyce Co., Inc. 


Plugs, Removable: 

B. Clow & Sons 

os. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Morse Bros. Mchy. Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps,, Chemical Feed: 
Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 

American Well Works 

Layne & Bowler. Inc. 

Peerless Pump Div., Food 
Machinery Corp 

Worthington feup & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 

Morse Bros. Mchy. Co. 
Proportioneers, Inc. 


Hiydrant: 
Jos. G. Pollard Co., Inc. 


Hydraulic Booster: 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Sum 

DeLaval ion Turbine Co 

Economy Pumps, Inc 

Peerless Pump Div., “Food 
Machinery Corp. 


Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Dresser Mfg. Div. ae 
Ford Meter Box Co Tees 
— 
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Another outstanding Smith-Blair product... 


Here's a clamp so simple that field emergen- 
cies have proved it can be installed under 
water and under 85 pound pressures by 
“feel” alone! Its matched copper-armor 
k i i r ition withou For coupling pipe sections or for per- 
g° right manent leak repairs on broken or split 
coaxing. And it assures a complete shut-off cast sron. cement-asbestos, or steel 
pipe. SERIES 3-A 72" to 30” widths 
of leaks on the first tightening of the clamp. ominal 2. 3. 4. Gand lack pipe. 
The Smith-Blair Full Circle Clamp is unsur- SERIES 3-B 72” to 30” widths for 
‘ ‘ nominal 4, 6, 8. 10 and 12 inch pipe. 
passed for quick, economical, permanent leak Furnished with Duronze bolts on order. 
repair service. Write for bulletin today, Or Write for name and address of 


see your nearest Smith-Blair Distributor. nearest Smith-Blair Distributor. 


End view of clamp showing built-in 
Copper-Armor Gaskets 


SOUTH SAN FRANCISCO, CALIFORNIA 
ALSO . . . BRONZE SERVICE CLAMPS . STEEL & C. |. FLEXIBLE COUPLINGS . FLEXIBLE REDUCING COUPLINGS 


p co q 
3 
Water works supplies and specialties 
2 
be 
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Rate Analysis: — 
Recording & Statistical Corp. 


Recorders, Gas Density, COs, 
ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 

Ww. 
Wallace Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Stee! Co. 


Sand Expansion Gages; see 
Gages 

Sleeves; see Clamps 

Sleeves and Valves, Tapping: 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Cochrane Corp. 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium Hexametaphosphate: 
Blockson Chemical 
Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
ounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 

Tennessee Corp. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Stops, Curb and Corporation: 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Storage Tanks; see Tanks 
Strainers, Suction: 

James B. Clow & Sons 

M. Greenberg’s Sons 

R. D. Wood Co. 


Surface Wash Equipment: 
Permutit Co. 
Stuart Corp. 


Swimming Sterilization: 

Everson Mfg. Co 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 


ADVERTISERS’ PRODUCTS INDEX 


Wallace & Tiernan Co., Inc. 

—— Corp., Ozone Processes 
Iv. 

Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mig. Co. 
A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Turbines, Steam: 

DeLaval Steam Turbine Co. 

Turbines, Water: 

DeLaval Steam Turbine Co. 

Valve Boxes: 

Central Foundry Co. 

James B. Clow & 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mig. Co. 

R. D. Wood Co. 

Valve-Inserting Machines: 

A. P. Smith Mfg. Co. 

Valves, Altitude: 

Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co, 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 

Valves, Electrically Operated: 

James B. Clow & Sons 

Golden-Anderson Valve Specialty 


Co. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
Valves. Float: 
James B. Clow & Sons 
Golden-Anderson Valve Specialty 


0. 
Ross Valve Mfg. Co., Inc. 
Valves. Gate: 
James B. Clow & Sons 
Dresser Mfg. Div. 
James Jones Co. 
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Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


R. D. Wood Co. 
Hydraulically Oper- 
ated 


James B. Clow & Sons 
Golden-Anderson Valve Specialty 


Co. 
Kennedy Valve Mfg. Co 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Vaive Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Valves, Large Diameter: 
_— B. Clow & Sons 
<ennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

P. Smith Mfg. Co. 
R. D. Wood Co. 


Valves, Regulating: 
Golden-Anderson Valve Specialty 


Co. 
Ross Valve Mfg. Co. 
Valves, Swing Check: 
James B. Clow & Sons 
Valve Speciaity 


0. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Waterproofing 

Dearborn Chemical Co. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 


Water Supply Contractors: 

Layne & Bowler, Inc. 

Water Testing Apparatus: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dearborn Chemical Co 

Dorr Co. 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc. 

Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see lon Exchange 
Materials 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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FOR WASHINGTON. 0 C 


Way back in 1907 and again in 1926 National successfully cleaned the 
water mains of Washington, D. C. 

In 1945 a five year program to clean and recondition the entire water 
main system of Washington was begun and National in conjunction with 
the Centriline Corporation was again awarded the cleaning contract for 
1945, 1946, 1947, 1948 and 1949 — in short, the entire cleaning job! 

Tests made on those lines already cleaned and centrilined indicate a 
co-efficient of over 130 as against less than 90 before cleaning, resulting 
in lower pumping costs, increased volume and higher pressure. 

Let us estimate the cost of restoring your lines to at least 95% of their 
original carrying capacity. Write today. 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Bldg. & P. O. Box 9—Station E @ BOSTON, 115 
Peterboro St. ¢ CHICAGO, Room 1336, S. Michigan Ave. e KANSAS CITY, MO., 406 Mer- 
chandise Mart, 2201 Grand Ave. @ LOS ANGELES, 448 S. Hill Street @ LITTLE FALLS, 
N. J., Box 91 @ OMAHA, 3812 Castellar Street ¢ RICHMOND, 210 East Franklin Street 
@ SPRINGFIELD, MO., 1301 Prospect Ave. @ SALT LAKE CITY, 149-151 W. Second So. 
Street @ SAN FRANCISCO, 681 Market St. e SIGNAL MT., TENN., 204 Slayton Street @ 
FLANDREAL, S. D., 315 No. Crescent St. e MONTREAL, 2028 Union Ave. e VANCOUVER, 
B. C., 505 West Ist Avenue @ WACO, P. O. Box 887 @ WINNIPEG, 576 Wall St. e 
HAVANA @ SAN JUAN, PUERTO RICO @ BOGOTA @ CARACAS @ MEXICO CITY. 
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WE'LL SEE YOU IN 


AT THE 
A. W. W. A. ANNUAL 
CONFERENCE 


THE ONE MEETING 
YOU CAN’T AFFORD TO MISS! 


This could be the most important 


conference ever held. The discussions in 
Miami will cover timely 

problems that are perplexing all water 
works operators. Should world conditions , 
fail to improve this may be the last 

national meeting for many years. It 
deserves your attendance. We 


hope to see you there. 


ROCKWELL 


MANUFACTURING COMPANY 


PITTSBURGH 8, PENNSYLVANIA . Atlanta, Boston, Chicago, Columbus, Houston, 
Kansos City, Los Angeles, New York, Pittsburgh, Son Francisco, Seattle, Tuo 
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Prevent Hammer or Shock 


Specify Golden-Anderson 


4“ 


VALVES 


for municipal water 
works systems 


Cushioned Altitude 
Valve for automatic 
water level control. 


Cushioned Relief Valve to 
remove surge and hammer. 


GOLDEN-ANDERSON Vip SPECIALTY COMPANY 
2091 KEENAN BUILDING —PITTSBURGH 22, PA. 


for new engineering 
ALVES 


bulletins designed for you 


FOR OVER 50 YEARS 
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Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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